CAUTION 
Most of the formulas and processes in this book have not been tested since 
they were originally printed. Later formulas may have been written by 
non-technical persons, unqualified to vouch for their safety. Remember this 
if you attempt to duplicate any of them. 

Both the old formulas and processes and the more recent ones describe 
chemicals whose purity may not have been up to modern standards. Their 
standards for safety were certainly lewer than those of today. 


Therefore, take nothing for granted and test only small batches, and even 
then with extreme caution. Kurt Saxon 


SAFETY IN THE LABORATORY 
INCOMPATIBLE MATERIALS 


Certain combinations of chemicals are remarkably explosive, poisonous or 
hazardous in some other way, and these are generally avoided as a matter 
of course. There are many others that are perhaps equally dangerous but do 
not come to mind as readily. The following list, although not complete, may 
Serve as a memory-refresher. Stop and think for a moment before starting 


any work, especially if one hazardous chemical is involved. 


DO NOT CONTACT 


Alkali metals, such as calcium, potassium and 
sedium with water, carbon dioxide, carbon tetra- 
chloride, and other chlorinated hydrocarbons. 


Acetic Acid with chromic acid, nitric seid, hydroxy 
Containing compounds, ethylene glycol, perchloric 
acid, peroxides and permanganates. 


Acetone with concentrated sulphuric and nitric acid 
mmixtun 


Acetylene with copper (tubing), fluorine, bro: 
ming, chlorine, iodine, silver, mercury or their 
compounds. 


Ammonia, Anhydrous with mercury, halogens, cal- 
cium hypochlorite or hydrogen fluoride. 


Ammonium Nitrate with metal powders, flam- 
mable fivids, chlorates, nitrates, sulphur and finely 
divided organics or other combustibles. 


Aniline with nitric acid, hydrogen peroxide or other 
strong oxidizing agents. 


(ots acetylene, butadiene. bu- 
, hydrogen, sadium carbide, turpentine, oF 
finely divided metals, 

Chtorates with amm: 
ders, sulfur, carbon, 
combustibles. 


Chromic Acid with acetic acid, naphthalene, cam- 
Phor, alcohol, glycerine, turpentine and other fiam- 
mable liquids. 


ium salts, acids, metal pow. 
inely divided organics or other 


Chlorine with ammonia, acetylene, butadiene, ben- 
zene and other petroteum fractions, hydrogen, 


Sodium carbides, turpentine and finely divided 
Powdered metats, 


Cyanides with acids. 


Hydrogen Peroxide with copper, chromium, iron, 
most motals or their respective salts, flammable 
fluids and other combustible materia 


niline and 


Hydrogen Sulfide with nitric acki, oxidizing gases. 


Hydrocarbons, generally, with fluorine, chlorine, 
bromine, chromic acid oF sodium peroxide. 


lodine with acetylene or ammonia, 
Mercury with acetylene, fulminic acid. 


Nitrie Acid with acetic, chromic and hydrocyanic 
acids, aniline, carbon, hydrogen sulfide, flammable 
ji and substances whi re readily 


Oxygen with cit 
Aiquids, solids and 


Oxalic Acid with silver of mercury. 


Perchlorie Aci¢ with acetic anhydride, bismuth and 
its alloys, alcohol, paper, wood and ‘other organic 
materials. 


Phosphorous Pentoxide with water, 


Potassium Permanganate with glycerine, ethylene 
glycol, benzaldehyde, sulfuric acid. 


Sodium Peroxide with any oxidizable substances, 
for instance: methanol, glacial acetic acid, acetic 
anhydride, benzaldehyde, carbon disulfide, gtyc- 
ering, ethylane glycol, ethyl acetate, furfural, etc 


Sulfurle Acid with chlorates, perchlorates, perman- 
genates and water. 


rease, hydrogen, flammable 
ses. 
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2 DICTIONARY 


DICTIONARY OF 
OLD-FASHIONED TERMS 


AND SYNONYMS 


The numbers following many of the terms indicate 
that the compound is described in the Dick's 

Formulary section beginning on page 221. If the 
compound is not in that section it is in another 
book of Atlan Formularies in its representative 


section. 


A 


Adelmosk, abelmusk: A bushy herb (Abelmoschus moschatus), ni 
tropical Aala and the East Indies, who! 
fumery and to flavor coffee. 

Ablution: Act of washing or cleansing 

Abortifactent: A drug used to couse abortion, 

‘Absinthe: Wormwood. A green alcoholic liquor deriv: 
‘and small absinthe (797) probably re! 

‘ute alcohol: Pure, with no water. Se 

Acescent: To turn sour, 

dehyde: 4308 CH3CHO Aldehyde. 

An ester or salt of acetic acid. 
of alumina: Alz(C2H302)3 Aluminum acetai 
of ammonia, ammontum: See ammonium acet 
of amyl: See amyl acetate 

of baryta: See barium acetate. 

of cobalt; 4253 Co(C2H302)2 Cobalt a 

of conner; See cupric acetate. 

thyl acet 


ive to 
musky Seeds are used in per- 


from wormwood. Large 
to grades of wormwood chips. 
saan. 


te of lime: 4244 See calcium acetate, 

See manganous acetate, 

267 Cy7H19O3N+H20 Morhine. 

Acetate of oxide of ethyl: See ethyl acetate. 

Acetate of potash, potessa, potassium: See ootassium acetate. 

Acetate of protoxide of manganese: See manganous acetate. 

Acetate of soda: See sodium aceta! 

Acetate of zinc: See zinc acetate. 

Acetic acid: 3889-99 HC2H302 Acetulic acid; hydrated acetic acid; hydric 
acetate; hydrogen acetate: pyroligneous acid. When (ree from water, even 
though it (s still a Liquid, it s8 called : acetic hydrate: acid of vinegar; 
glacial acetic actd (3891-2); monohydrated acetic acid: radical vinegar 

Acetic ether: See ethy) acetate. 

Acetic hydrate: See acetic acid. 

Acetification: To change into vinegar or acetic acid. 

Acetimetry, acetometry: 69, Method of determining amount of acetic acid 
Present In a substance. 

Acetous fermentation: Runaway fermentation which results when fermenting 
cider of wine turns to vinegar. 

Acetulic acid: See acetic acid. 

Acetum: Vinegar. 

Aciculat: Shaped like needles, 

Acid carbonate of ammonte: See ammonium bicarbonate. 

Acidimeter, acidimetry: 78, 82 Acid measurements. 

Acid of vinegar: See acetic acid. 

Acid of potassium carbonate: See cotassium bicarbonate. 

Acid of potassium sulohate: See potassium bisulphate. 

Acid of tartrate of potassa: See potassium bitartrate. 

Acidulate: To make scidulous or to sour. 

Acidulated water: Water with acid In it. 

Acidulous: Sour. 

Aconite: From the Aconitum napellus. Monk's hood: wolf bane. Roots yield 
2 femous alkaloidal poison and sedative. 


Adamantine spar: See aluminum oxide, 

Admixture: Something added and mixed in. 

Aerated soda, water: 4431 Water charged with carbonic acidgas. 

Affinity: Has attraction to and mixes well with, 

Aftusion: Flooding with water or other quid. 

Agar ager: A gelatinous extract of sesweed, used for bacterial cultures, lax: 
lives. etc. Dried in sheets, it is called seaweed isinglass. 

Agaric: Any gill fungus, a5 the common mushroom. 

Aqglutination: Clumoing together without mixing. 

Ague: Prolonged fever and/or chills 

Albuminized paper: 3178 Paver treated with albumin. 

Albuminous: Like or containing albumin or egg white, 

Alcohol solution of potassa, potassium: KOH, A solution of alcohol and 
potassium hydroxide 

Alcoholate: A salt in which alcohol aoveers to replace the water of crystalli- 
zation, as 1s the case of certain chlorides, nitrates, etc., as chloral 
slcoholate, CCl 3CHO.C2H6O. Some of them may be formed by simole 
solution and crystellization of the salt in alcohol. 

Alcoholmetry (See $3), alcoholometry: The method of finding the amount of 
pure alcohol in alcoholic liquids 

Aldehyde: See acetaldehyde. 

Alembic: A still. 

Aleppo galls: Hard, brittle, spherical bodies, resembling hickory nuts pro- 
duced on the twigs of Quercus Infectoria by Cynips tinctoria. 

Alizarin, alizerine: C1qHg02(OH)2 A dye. Formerly prepared from madder 
‘and now produced artificially from anthracine, and forming, when pure, a 
reddiah-yellow powder or orange-red crystals. 

Alkali: Any base of hydroxide, as soda, potash, etc., that is soluble in 
water and can neutralize acid. Turns red litmus paper blue. 

Alkalimeter: See 62 An instrument to show the strength of alkalies, or the 
quantity of alkali in 8 mixtur 

Alkaline antimoniate: A general term for any salt of antimonic acid. 

Alkanet: A European plant (Alkanna tinctoria); also its root. Also a red dy: 
stuff prepared from elkanet root and used to colon tinctures, vomades, 
beverages, etc. 

Alloxan: A crystalline oxidation product, C4H4N205. A substance formed by 
the action of nitric acid on uric acid. 

Alloy: A metal that is 6 mixture of two or more metals, or of a metal and some- 
thing else. 

Alter : 5161 Medicines which alter the patient's condition. 

Althaes paper: 4428 A teat paper {rom hollyhock flowers. 

Alum: 4256 KAL(SO4)2.12H20, Potassium aluminum sulphate. 

Alumina: See aluminum oxide. 

Alumine: See aluminum oxide. 

Aluminized charcoal: 4314 A decolorizing agent. 

Aluminous clay: Clay containing aluminum oxide. Kaolin 1a an examole. 

Aluminum chloride: AlzClg Chloralum (impure); chloride of aluminur 
chloride of eluminum. 

Aluminum hydrate: 4257 Atz(HO)g Aluminum hydroxide; hydrated alum1: 

‘Aluminum oxide: At2O3 Adamantine spar; emery. 

Aluminum sulphate: 4259 Al2(SO4)3.18H20 Alunogen; {cake or concentrated 
‘alum, erroneous) feather alum; hair salt; neutral sulphate of alumina; 
sesquisulphate of alumina. 

‘Alum plumb: A dying mordant 
Plumb probably refers to 


ing alum added to @ decoction of logwood. 
Sediment that settles out like lead". 
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Alunogen: See aluminum sulphate. 

Amalgam: Any alloy of mercury with another metal or metals. 

Amandine: 1117-8 A cosmetic skin softener. 

Amber: A yellow or brownish-yellow translucent fosail resin. 

‘Ambergris: A grayish, waxy substance, secreted by sperm whal 
floating in tropical seas. Used in making perfum 

Amber seed: The seed of the abelmosk, somewhat 
having a musky flavor. Musk seed. 

Ambretta, ambrette: An extract of amber seed (abelmosk), used as a fixative 
in the manufacture of perfumes. 

‘Amenorrhea: Any drug used to promote menstrual discharge. 

American isinglass: Isinglass made from local fish. See isingla 

Locally refined potassium carbonate. 


nd found 


embling millet and 


ahydrous am~ 
7 volatile alkali; terhydride of nitrogen. 

‘The sromatic gum resin of the a1 niac plant. It Is sold in the 

form of yellowish tears or lumps, and has a bittersweet, somewhat nau- 

seous and acrid taste, Used as an expectorant and in the formulation 
tera. 

: See ammoni. 

‘Ammoniacal Liquor; Impure ammonia water obtained 
distillation of coal, tar, bones, etc. 

Ammoniacal ly: 1716 A mild bleaching solution formed of five parts of 
river water and one part stale urine 

Ammontacal secret salt of glauber: See ammonium sulphate. 

‘Ammoniacal sulohate of copper: See ammonio-sulphate of copper. 

Ammoniac chloride muriate of ammonia: See ammonium chloride. 

Ammonia gi See ammonia. 

‘Ammonia normal carbonate: See ammomlum carbonate. 

Ammonia, solution of: Ammonia; ammonia wat ‘ammonium hydrate; aqua 
ammonia; liquor of ammonia; spirits of hartshorn; water of ammonia. 

Ammoniated cooper: A solution of cupric tons in ammonia. 

Ammoniated tincture: Any tincture with ammonia added. 

Ammonia water: See ammonia, solution of. 

Ammonic: Read immonium, Ammonic chloridesammonium chloride, etc. 

Ammonio-chloride: A double salt of a chloride dissolved in an aqueous solu- 
tion of ammonium chlortd 

Ammanto-chloride of mercury: See mercuric ammonium chloride. 

Ammonio-chloride of zinc: 4110, 

Ammonio-citrate of tron: 8 mmonto-ferric citrat 

‘Ammonto-ferric alum: See ammonto-ferric sulphat 

Ammonio-ferric citrate: 4162 (NH4)3Fe(CgHsO7)z Ammonto-citrate of iron; 
citrate of Iron and ammonium; ferric and ammonium citrate. 

Ammonio-ferric sulphate: 4738 Feg(NH4)2(SO4)4.23Hz0 Ammonio-ferric alum; 
sulphate of iron and ammonium. 

Ammonio-hydric carbonate: See ammonium bicarbonat: 

‘Ammonio-nitrate of copper: 4067, 

Ammonto-nitrate of silver: Ag(NH3)2+NO3. 

‘Ammonto=pyrophosphate of iron: 4737 An elixer, 

‘Ammonio-sulohate of copper: 4090 (NzHgCu)SO4 Ammoniacal sulphate of 
copper. 

Ammonto-sulphate of iron: See ammonio-ferric sulphate. 

Ammonium acetate: 4218 (NH4)C2H302 Acetate of ammonium; spirit of min- 
derus. 

‘Ammonium and hydrogen carbonate: See ammonium bicarbonate. 

Ammonium bicarbonate; 4221 H(NH4)CO3 Acid carbonate of ammonium; am- 
monto-hydric carbonate; ammonium and hydrogen carbonate; bicarbonate 
of ammonia; mono-ammoniac carbon 

Ammonium bichromate: (NH4)2Cr207 Bichromate of ammonia. 

Ammonium carbonate: 4219 (NH4)2CO3 Ammonia normal carbonate; carbonate 
‘of oxide of ammonium; di-ammonic carbon: neutral carbonate of ammon- 
jum; sal volatile; volatile salt. 

Ammonium chloride; 4222 NH4Cl Ammoniac chloride murlate of ammonia; am- 
monic chloride; hydrochlorate of ammonia; muri ‘of ammonia; sal ammon- 
tact salmiac. 

Ammonium hydrate mmonia, solution of. 

Ammonium iodide: 4225 NH4I Hydroiodate of ammont 

Ammonium nitrate: (NH4)NO3 Nitrate of ammonia; nitra 
nitrous ammontacal salt. 

Ammonium oxalate: (NH4)2C20q Ammonic oxalate; oxala 

Ammontum 
ammonia; preston salts; smelling salts; tetra ammonio-dihydric carbonate 
volatile spirits of hartshorn. 

Ammonium sulphate: 4223 (NH4)2SOq Ammoniacal secret 
ber's secret 81 jecret salt; sulphate of ammoni: 
phate of ammoni 

Ammontum sulphide: 1203, 4228 (NH4)28 Ammonic sulphide; hydrosulphuret of 
ammonia; sulbhuret of ammonia. 

Ammoniuret: An ammoniate; & compound with ammonia or ammonium. 

Ammoniuret of gold: 2132, 3725 Fulminate of gold. 

Amorphous sulphur: 4350 Sulphur melted for mojding. 

Amygdaline: Pertaining to or resembling an almond or almonds, 

Amy! acetate; 4302 CH3CO2C5H)1 Banana oil; pearl oll. 

Amy valeriate; 1469, 4303 C4HgCOOCsH)1 Apple oll; valerianate of amyl. 


8 by-product in the 


of oxide of ammonia; 


of ammonia. 


ul 


3} 


4220 (NHq)4H2(CO3)9.H20 Half-acid carbonate of Argal, argol: 4197 A grayish or reddish cryatalline crust in wine c 


It of Glauber: glau- 


DICTIONARY 


Angelica: Angelica atchangelica, whose root stalks are candied and whose 
roots and fruit furnish the angelica ofl used as a flavoring for liqueurs 
and as a perfume. 

Anglesite: See lead sulphate. 

Angostura: An aromatic, bitter bark used as a tonic and fever reducer taken 
from @ South American tree (Cusparia angostura) of the family rutaceae. 

Anhydrous: Without water. Having no water of crystallization. 

Anhydrous acetic acid: 384. 

Anhydrous élcohol: See absolute alcohol. 

Anhydrous alumina: Al203 Aluminum oxide with 

Anhydrous ammonia: See ammonia. 

Anhydrous bromide of sodium: NaBr Anhydrous sodium bromide. 

Anhydrous carbonate of soda; NazCO3 Anhydrous sodium carbonate. 

Anhydrous protoxide of tin: 4119 SnO Stannous oxide. 

Anhydrous 

Anhydrous 

Aniline: An oily, polsonous, basic liquid C, 

2 + ‘6HSNHz. Colorless wh 
Obtainable by the distillation of indigo, coal ter, atc. cae 

Animal black: Bone charcoal. 

Anime: Any of various resins or oleoresins. 

Annatto, annotto, arnotto: A red of yellowish-red dyestuff prepared trom tne 
pulp surrounding the seeds of the annatto tree. Used for coloring ofls, 
butter, etc. 

Anneal: See 2. To h 
vent brittlene: 


lo water in its composition, 


without water of crystallization 


ns pain. 
tinal worms. An anthelmentic remedy; 


ed of the herb, rosemary, 

Antichlor: Na2S203.SH2O Sodium thiosulohate, 

Antimonial wine: Wine of antimony. & solution of tartar emetic in sherry wine, 

Antimoniate of potash: Calcined antimony. 

Antimonic acid: 3339 Acid left from the action of nitric acid on antimony. 

Antimonious chloride: See antimony chlorid 

Antimonious oxi 

Antimontous sulpht. intimony sulphide, black. 

Antimony bloom: See antimony trioxide. 

Antimony chloride: 4131 SbCl3 Antimonious chloride; butter of antimony: cau- 
stic antimony; chloride of antimony; seaquicloride of antimony; terchloride of 
antimony; trichloride of antimony, 

Antimony glance antimony sulphide, black, 

Antimony oxide: 4127 Sb203 Flowers of antimony; white oxide of antimony. 

Antimony pentasulphide: 4133 Sb2Ss Golden sulphuret of antimony; kermes 
mineral; oxysulohuret of antimony; oentasulphuret of antimony; precipitated 
Sulphide of antimony; schlippe's salt; sulphurated antimony, 

Antimony sulohide, black: 4132 Sb283 Antimonius sulphides antimony gianci 
‘antimony trisulphide; crude antimony; gray antimony; Asulphuret of enti- 
‘mony; stibnite antimonite; sulphide of antimony; sulphuret of antimony; ter- 
‘sulphuret of antimony. 

‘Antimony tartrate: 4129 KSbOC4HOs.H20 Emetic tartar; pot artrate of 
antimony; tertarated antimony; terter emetic; tertarized antimony 
Antimony trioxide: 4130 Sb203 Antimonious oxide; hypantimontous act 

of antimony; protoxide of antimony; teroxide of antimony; valentinite. 

Antimony triaulphide: See antimony sulphide, black. 

Antipyretic: A medicine for relisving fever. 

Aperient: Laxative. 

Apple oll: See amyl valerianate. 

Aqua ammonia; NH4OH+H20 Ammonium hydroxide, 

Aqua fortis: See nitric acid. 

Aqua regia: See nitrohydrochloric acid. 

Aqueous: Of or like water; watery, 

Aqueous infusion: The liquid extract that results when a substance 18 soaked 
in water. 

Archil: A blue, red or violet dyestuff obtained from several species of lichen 
suchas Roccella tinctoria, R. fuciformis, and Lecanora tertores, by act- 
ton of air and ammonia. Cudbear. 

Areca nut: Betel nut. The chercoal of this nut was favored as an ingredient 
of toothoest 

Areometer: See 64. A hydromet 
fic gravity, 
Uquore 


A floating inatrument for determining speci- 
pecially of liquids, and thence the strength of alcoholic 
ine solutions, etc. 


ka: 
crude tartar; unprocessed potassium bitartrate 

Argand lamp: See 13, fig. 1. A lamp with a tubular wick which admits a cur- 
rent of alr inside well outalde of the flame. 

Argentic: Read as silver. Argentic chloride=silver chloride, etc. 

Argentiferous: Producing or containing silver, as ore, 

Argentine flowers: See antimony oxide. 

Argentite: See silver sulphide. 

Armenian bole: A soft, clayey, bright-red earth found in Armenia, Tuscany, 
etc. Used coloring material and, formerly, in medicine. 

Arnica: The rhizome and roots of the herb Amica montana, used for the stim= 
ulant and local irritant effect, especially in the form of the tincture, as 
an embrocation for bruit hence, the tincture, 

Aromatic: A plant, drug or medicine characterized by a fragrant smell, and 
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usually by a warm, pungent taste, as ginger, cinnamon, spices, etc. 

Aromatic spirits, distilled: 941 An essence with a little water added. 

A strong Oriental liquor made from rice or molasses. 
enamine: See arsenic hydride. 

Arsenate, arsentate: 3938 H3AsOq A salt or ester of arsenic acid. 

Arsenate of copper: See copper arsenate. 

Arsenate of cotash: See potassium arsenate, 

Arsenate of silver: See silver arsenate. 

Arsenate of soda: See sodium arsenate. 

Arsenic: 3935 As203 Arsentc trioxide; arsenious acid: arsenious anhydride: 
arsenolite: white arsenic. 

Arsenic acid: 3938-9 H3As04.1/2H20 Any of three acids derived from ars~ 
enic pentoxide, 8205. 

Arsenic bisulphide: See arsenic disulohide, 

Arsenic disulphide: As2Sz Arsenic bisulphide; realgar; red sulphide of ersen- 
tc; red sulphuret of arsenic; suldhide of arsenic; sulshuret of arsenic. 
Arsenic hydride: AsH3 Arsenamine; arseneted hydrogen: arsentureted hydro- 

gen; hydride of arsenic. 

Arsenic trichloride: ASCl3 Arsenous chloride; chloride of arsenic; fuming 
Liquor of arsenic; sesquichloride of arsenic; terchloride of arsenic. 

Atsenic trioxide: See arsenic. 

Arsenic teisulphide: 4356 As7S3 Arsentous sulphide; king's yellow; orpiment; 
Sesquisulphide of arsenic; tersulphide of arsenic; tersulohuret of arsentc; 
yellow sulphuret of arsenic. 

Atseneted hydrogen: See Arsenic hydride. 

Arsenious acid: See arsenic. 

Arsentous anhydride: See arsenic. 

Atsenious chloride: See arsenic trichloride 


Arsentureted hydrogen: S 

Atsenolite: See arsenic, 

Artifictal ofl of bitter almonds: See nitro-benzene 

Asafetida, asafoetida: A bad-smelling gum resin obtained from various Asta: 
tic plants of the carrot family and used as an antispasmodic. 

Asorabacce: Any plant of the genus Asarum. 

Asbestos: Mg3Si207.2H20 Megnesium silicate. 

Asbolite: See cobalt oxide. 

Aseptin: 1616 A preservative for milk, meat, etc. 

‘Asphalt: & brown or black tarlike variety of bitumen obtained by evaporating 
Petroleum. 


Astringent: 5855 Any substance which contracts body tissue and blood ves- 
sels, checking the flow of blood. Styptic. 

Atrophla: See atropine, 

Atropine: C17H23NO3 A poisonous white crystalline alkaloid extracted from 
the belladonna and other plants of the family Solanacese. It {s used to 


relleve spasms, to diminish secretions, to relieve pain and to dilate the 
Pupil of the 


NY 
Attar: A perfume made from the vetals of flowers 
Auric chloride: 4075 AuCl3  Perchloride of gold; terchloride of gold. 
Aurin, aurine: C19H1403 A poisonous red synthetic dye derived from triphen- 
yimethane; called also rosalic acid and pararosalic acid. 
Avrochloride of sodium: Na(AuCl4).4H20. 


Avrous chloride: 4075 AuCl Gold chloride; gold monochloride; protochloride 
of gold. 


Aurous oxide: Au2O gold monoxide: gold oxide. 
Avolrduois: 5935. 
Azotic acid: See nitric acid. 


1c carbonate of copper; 8 natural ore of 
copper, It has been used as a pigment but is not very permanent. Stone 


blue. 


Badigeon: 2158 A cement used by artists to cover holes and defects, 

Bain marie: See 5. A water bath or double boiler, 

Baize: A coarse woolen cloth used to cover pool tables 

Baldwin's ohoschorous: 4334 A luminous substance. 

Ball licorice: Pure licorice prepared in the farm of balls, 
Im: An aromatic gum resin obtained from certain trees and plants and used 

‘98 medicine. Balsam. Any fragrant oil or ointment. 

Balm of Gilead: An aromatic ointment prepared from a small Asiatic and African 
tree of the myrrh family. Balm of Mecca 


of Mecca: See balm of Gilead. 
Balsam: 5090 to S116 See baim. 


Balsam of copaiba: See copalba 

: A reddish-brown syrupy bal: 
(Myroxylon pereirse), used 
and in the treatment of ulcers, etc. 
sm of sulphur: $114 A boiled mixture of sulphur and olive ofl used ase 
medicine and as an ingredient in a metallic glaze 
m of tolu: A fragrant reddish-brown or yellowish-brown semisolid or 
solid balsam, obtained from a South American tree (Myroxylon balasmum). 


etc, 


m, obtained from a tropical Ame- 
digastive tonic and exectorant 
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It is used as a stimulating expectorant, an antiseptic and a flavoring for 
cough syrups. 

Banana oll: CH3CO2CsH11 Amy! acetate. Used as flavoring, solvent, etc. 

Banca, banka tin: Tin of high purity from an East Indian island. 

Bandoline: A sticky, perfumed hair dressing. 

Baric: Read as barium. Baric acetate=berium acetate, etc. 

Barilla: An impure sodium carbonate made from the ashes of Salola soda and 
‘other salt water plants. Formerly much used in making soap, glass, etc. 

Barite: See barium sulphate. 

Barium acetate: 4223 Ba(C2H302) Acetate of baryt 

4234 BaClz.2H20 Baric chloride: chloride of barium. 

Barium dioxide: See barium peroxide. 

Barlum monoxide: See barium oxide. 

Barlum monosulphide: See barium sulphide 

Barium nitrate: 4230 Ba(NO3)2 Nitrate of baryta. 

Barium oxide: 3985 BaO Barlum monoxide: baryta: 
barium; protoxide of barium. 

Barium peroxide: 4236 BaO2 Barium dioxide; binoxide of barium; deutoxide of 
barlum: hyceroxide of barium. 

Barium sulohate: 4231 BaSOq Barite; heavy spar; sulphate of baryte 

Barium sulphide: 4237 BaS Baric sulohide; barium monosulphide; sulphuret of 
baryta. 

Bark: See tanbark. 

Barm: Yeast formed on brewing liquor: 

Berwood: A hard, red dyewood of tropical Africa, from a tree of the genus 
Lingoum, but supposed by some to be from Bavhla nitida, Camwood, 

Baryta: See barium oxide. 

Barytes: See bartum sulphate. 

Base: A substance which forms a salt when it reacts with an acid. 

Basic lead citrate: See tribasic lead acetate. 

Basic mercuric sulohate: See mercurous sulphat 

Basic nitrate of bismuth: See bismuth subnitra 

Basilicon: 4964 An ointment. 

Bath: See 3. Inthe general nature of # double botler with water, sand, oil, 
etc. being In the bottom part and the substance to be bathed in the top 
part. 

Bath brick: An unbaked brick of silaceous material used to scour and polish 
metal 

Bath of chalk: See chalk bath. 

Batting: Vigorous churning. 

Boum nerval: $113 A brand of nerve tonic. 

um's hydrometer: See 61, 63 (page 131) See Hydrometer. 

An evergreen tree with glossy, leathery leaves. Laurel tree. Myrtle wood. 
yy salt: A very coarse grained variety of common salt, originally obtained 
from sea water. 

Beef's gall: Gall from cattle. See gall. 

Beladonna: A poisonous plant with reddish bell-shaped flowers and black ber- 
ties; deadly nightshade. A drug, also called atropine, obtained from this 
plant and used to dilate the pupil of the eye, stimulate the heart, relieve 
spasms, etc. 

Ben: The seed of any species of Moringa, The oll expressed from it, called 
oll of ben, 18 used for extracting perfumes and for lubricating delicate 
machinery. 

Bengal catechu: See catechu. 

Benjamin: See benzoic acid. 


coustic baryta; oxide of 


Ba) 


Benzene: 4321 CgHg A volatile and inflamable hydrocarbon, formed by divtil- 
ling benzoic acid with lime, and by the action of heat on various organic 
substances. Also called benzoin: hydride of phenyl; phenyl hydride. 

r of benzoic acid. 


nzoated tincture: A tincture of gum benzoin. 

Benzoste of ether, ethyl: See ethyl benzoate, 

Benzoate of soda; NeC7H5O2 Sodium benzoate. 

Benzoatic fat: 1516 A method of preserving animal fats with benzoin. 

Benzoic acid: 3942-3 CgHsCOzH An acid, crystallizing in the form of light, 
whit ny flakes, which occurs In benzoin and other resing, in 
cranberries and (combined) In the urine of herbivorous animals. Commerc- 
sally {t 18 prepared from toluene. It 1s used in medicine as an antiseptic, 
in dye and perfume manufacture, and as a preservative of foods, etc. Also 
called flowers of benjamin or benzoin; hydrate of benzoyl; salt of benzoin. 

Benzoic ether: See ethyl benzoate. 

Benzoin: A balsamic resin obtained from Styrax benzoin and from other spe- 
cies of Styrex. It appears commercially as hard, brittle tears or masses 
having a fragrant odor and slightly aromatic taste, and is used in making 
benzoic a stimulant and expectorant, and as a perfume end In- 
cense. Called also gum benzoin; benjamin, gum benjamin: asa dulcis. 

Benzol, benzole: See benzine. 

Bergamot: A kind of orange (Citrus bergamta) having @ vear-shaced fruit 
whose rind yields an essential ofl much used in perfumery. Also the ex: 
sence or perfume made from bergamot fruit. 

Bibulous paver: Readily absorbing fluids, as blotting paver. 

Bicarbonate of ammonia: See ammonium bicarbonai 

Bicerbonate of potessa: See potassium bicarbonate. 

Bicarbonate of soda: See sodium bicarbonate. 

Bicarburet of hydrogen: 4321 CH3:CH2 Ethylene. 

Bichloride of copper: See cuprous chloride. 
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Bichloride of 331d: See aurous chloride. 

Bichloride of mercury: See mercuric chloride. 

Bichloride of olatinum: See olatinous chloride. 

Bichloride of tin; See stannis chloride. 

Bichromate of ammonta: See ammonium bichromate. 

Bichromate of potash, potassa: See potassium dichromate. 

Bicyanide of mercury: See mercuric cyanide. 

Bigarade: The bitter orange; Citrus aurantium. 

Bihydrate of lime: See Calcium sulphate. 

Bile; The bitter, greenish fluid secreted by the liver and found in the gall 
bladder. 

Billet: A wooden club. 

Binacetate of ammonta: Probably ammonium acetate. 

Binacetate of copper: See copper acetate 

Binoxalate of potass: See potassium oxalate. 

Binoxide of barium: See barium peroxide. 

Binoxide of hydrogen: See hydrogen peroxide. 

Binoxide of manganese: See manganese dioxide. 

Binoxide of mercury: See mercuric oxide. 

Binoxide of ttn: See stannic oxide. 

Birck's alkalimeter: See 82. See alkalimeter. 

Bitd pepper: A penper (Capsicum baccatum) having very small, oblong, red 
fruits, which are among the most pungent of all red peppers 

Biscuit ware: Unglazed pottery or porcelain. 

Bismuth nitrate: 4134-5 BI(NO3)3.5H20 Neutral nitrate of bismuth; nitrate of 
bismuth; ternitrate of bismuth. 

Aismuthous oxide: See bismuth trioxid 


; flake white; mag 


istry of bismuth; pearl white; trisnitrate of bismuth, 


Bismuth trioxide: 4136 Bl203 Bismouthous oxide; flowers of bismuth; oxide 
of bismuth; protoxide of bismuth; teroxide of bismuth, 
Bistre: 2692 A brown color prepared from the root of beech-wood. 
Bisulphate of potash, potassa: See votassium bisulphate. 
Bisulohate of soda: See sodium bisulphat 
Bisulphide: Same as disulphide, usually. 
Bisulphide of carbon: See carbon disulphide. 
Bisulphide of mercury: See mercuric sulphide 
Bisulphite of potash: See potassium hydrogen sulphite 
Bisulhite of sodium: See sodium hydrogen sulphite. 
Bisulphuret of carbon: See carbon disulphide. 
Bisulphuret of (ron: See iron bi or disulphide, 
Bisulohuret of tin: SnS2_Stannic sulphide. 
Bitartrate of pot 


Bitter almond: A variety (Amygdalus communus amara) of the common almond. 
a 


Also, its extremely bitter 

Bitter apple, cucumber, gourd:.See colocynth. 

Bittern: The bitter mother liquor that ramains in saltworks after the salt has 
crystallized out. From it are obtained magnesium chloride and sulphate, 
Sodium sulphate and bromides and iodides. 

Bitumen: Any of several substances obtained as asphaltic residue in the dis- 
tillation of coal tar, petroleum, etc., or occuring as natural asphalt 

Black antimony: The mineral stibnite, especially when prepared as a black 
powder, as for medicinal us. 

Black antimony sulphide: See antimony sulphide, black. 

lack snake root. 


lead: See graphite. 

liquor: See protoace: 

oxide of cobalt: See cobalt oxid 

oxide of copper: See cupric oxide. 

oxide of manganese: See manganous veroxide. 

oxide of mercury: See mercurous oxide. 

pitch: Asphalt, 

precipitate: See mercurous oxide 

resin: Common resin - dark, 

sulphur: See sulphur vivum 

phuret of antimony: See antimony sulphide, black. 

Black sulohuret of mercury: See mercuric sulphide. 

Bladder: 6239 Animal bladders used as containers and 
pots, etc., a5 we use plastic wrap. 

Blanch: To remove vegetable skins by scalding. 

Bland medium: Neutral; neither caustic nor acid. 

Blanquette: A crude soda made from the ashes of marine plants. 


pliable covers for 


Blast lamo: A lamp provided with some arrangement for intensifying combustion Bung down: To hold immersed 


by means of a blast. 

Bleaching Liquor: 104 A solution of calcium hypochlorite. 

Bleaching powder: See calcium hypochlorite. 

Blistered steel: Crude steel formed from wrought iron by cementation (see 
3274) - s0 called from its bltstered surface. 

Block tin: Solid tin as opposed to tin olate. 

Blond: A silk bobbin lace originally the color of raw silk or blond hair, but 
now usually bleached white or dyed black. 

Blood cement: 2172 Bullock's blood thickened with calcium oxide. 

Blood heat: 98,6° F. 

Blood root: A North American plant of the poppy family, (Sanguinaria canaden- 
Sis). It has acrid emetic properties and the rootstock {s used as a stimu- 
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lant expectorant. 

Bloom sugar: See 1368. A stage in preparing sugar for making cendies. 

Blowing of flowers: To bloom. 

Blue, bluing: A blue liquid or powder, usually of indigo, used In rinsing white 
fabrics to prevent yellowing. 

Blue copoeras: See cupric sulphate. 

Blue galls: See aleopo galls. 

Blue stone: See cupric sulphate. 

Blue verditer: 2688 Azurite blue. 

Blue vitriol: See cupric sulphate 

Bodkin: A dagger. 


Botled oil: 2725 An ofl whose drying properties have been increased by hest- 
ing, usually with dryers, ag lead and manganese oxides or salts, Boiled 
Lingeed oil is used in paints, varnishes, orinting inks, linoleum, etc. 

Bolted: Any substance sifted through a cloth or sieve. 

Bone ash: See calcium phosphate. 

Bone dust: Bone meal. 

Bone fat: The fatty matter in bones, extracted by m 
and used chiefly in candles and cheap soap. It ts drab to dark-brown and 
usually contains free fatty acids, Ime soaps, calcium phosphate, sand 
etc. 

Bone gelatine: 4367 Gelatine taken directly from bon 

Boneset: Comfrey 

Bone-spirit: An ammoniacal liquid obtained along with bone oil in the dry dis. 
tillation of bones 

Bone-soirit salt: The residue left from evaporating bone-spirit. 

Book muslin: Bookbinder's muslin. 

Boracic acid: H3BO3 Boric acid. 

Borate of soda, sodium: See sodium borate. 

Borax: See sodium borate. 

Boss: A ball of cotton wool enclosed In fine silk on which polishing material 
18 put for smoothing surfaces. 

Bougie: 6369 A long slender instrument, introduced into the urethra, esopha. 
gus, oF rectum, to overcome any narrowing of those canels 

Boullay's filter: See 41, One type of filter. 

Bouquet: French for an aromatic extract. 

Boxwood: The very close-grained, heavy, tough, hardwood of the box (Buxus) . 
It 48 white or light-yellow in color. and its hardness and fine grain make it 
valuable in wood engraving and in the manufacture of musical instrument! 
rules, tool handles, carvings, etc. 

Bran bath: See 189. A process of drying newly dyed material. 

Brandy marc:Brandy distilled from the dregs ,refuse and pulp left after making wine, 

Brazil, brazilwood: The wood of various tropical American species ot Caesal- 
pinta or related genera. It is used in cabinetwork, but more especially, 
being @ soluble redwood, in making red and purple dy 

Bright lead shavirgs: New lead shavings; unoxidized. 

Brimstone: 4349 Sulphur. 

Britannia, Britannia metal: 3346, 3417 A silver-white 
bismuth and copper. Largely used for tableware 

British oil; 5362 A rubifacient lintment. 

Bromate of potash: KBrO3 Potassium broma 

romide of ammonium: 4227 NHgBr Ammonium bromide. 

Bromide of cadmium: 4263 CdBr2 Cadmium bromide 

Bromide of potassium: 4198 XBr Potassium bromide 

Bromide of soda: 4214 NaBr Sodium bromide 

Brown blaze: In zinc processing, the color of the blaze which indicates cad- 
mium and arsenic. See 3310. 

Brown oxide of lead: PbO2 Lead dioxid 

Brown oxide of manganese: Mn02 Manganese dioxide. 

Brown red: See ferric oxide. 

Brown sulphur: 4350 Sulphur melted for molding. 

Brucia, brucine: 4006 C23H2gN204 A poisonous alkaloid found with atrych- 
nine in the seeds of species of Strychnos. A victim appears to be having 
& heart attack. 

Buchu: The dried leaves of Barosma betulina or B. crenulata. Used 
retic and diaohoretic. 

Buckbean: A plant (Menyanthes trifollata) growing in bogs in America, having 
clusters of white or purplish flowers and intensely bitter leaves, some- 
times used in medicine. 

Buckram: A coarse cloth of linen or hemp, stiffened with sizing or glue, used 
In hats or garments to keep them in shape. 

Bugbane: See cimifuga 

Bullock's gall: Gall from bulls. S 


Loy of tin, antimony, 


a dive 


gall. 
with holding pickles or kraut mmet 


din 


Liquid. 

Burgundy pitch: A yellowish-brown, hard, viscous resin, prepared from the 
exudation of the Norway spruce (Picea ables); also, resin from any of var- 
sous pines, sold under this name. Used In medicinal plasters. 

Burned selenite: Selenite roasted to 8 powder. See selenite. 

Burnet: The lant, Poterium sanguisorba , the common burnet, often occuring 
a5 8 weed in fields of sain foin, which it resembles. 

Burning fluid: Probably a mixture of wood alcohol and turpentine. 

Burnt alum: Alum which has been dried at 200°C. and powdered. It 1s a caus- 
tic used to remove dead tissues. Also called dried alum. 

Burnt borax: Calcined sodium borate 

Burnt ivory: Bones burned to a powder. 
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Burnt soot: Probably lampblack. 

Burnt sugar: Caramel. 

Butt: A cask holding two hogsheads, or 129.7 gallon 

Butter of antimony: See antimony chloride. 

Butter of cacao: Cocoa butter. 

Butter of nutmeg: A soft yellow or brownish fat of nutmeg odor obtained from 
nutmegs. Used in pomades and medicines. 

Butter of tin: See stannic chloride. 

Butter of zinc: See zinc chloride. 

Butyrate of amyl: C3H7.COOCsH11 Amyl butyrate. 

Butyrate of ethyl: 4293 C3H7. COO. C2Hs Ethyl butyran 

Butyrate of magnesia: Mg(C3H7CO2)2° Magnesium butyr. 

Butyric acid: 3966 C3H7CO2H, 

Butyric ether: See ethyl butyrate. 

Butyrine: 4260 (C3H7.COO)3C3Hs. 


C 


Cadmium iodide: 4262 Gdlg Hydrotodate of cadmium 
Cadmium sulphide: CdS Cadmium yellow; greenockite; sulohide of cadmium, 
Cadmium yellow: See cadmtum sulphide. 

Cajeput, cajuout: An East Indian tree (Melaleuca leucadendron): called also 
baperbark and white tree. It yields @ pungent greenish oil known as oll of 
cajuput, used as a stimulant, antispasmodic, and anodyne, but chiefly as 
a local application in skin diseas 

Cake alum: See aluminum sulphate 

Calabria licorice: Licorice from Calabrio, Italy. 

Calamine: 5761 H2ZnS1Os Zinc allicat. 

Calcic: Read os calclum. Calcte sulph 

Calcic hydrate: See calcium hydroxide 

Calcinated alum: Alum burned to 8 powder. 

Calcination: 3843 To burn or roast to @ powder. 

Calcine, calcined: See calcination. 

Caicined antimony: See diaphoretic antimony. 

Caicined magnesia: See magnesium oxide. 

Calcined oyster shells; See calcium oxid 

Calcined plaster: See calcium sulphat 

Calcined sulphate of fron: Calcined ferric sulphate. 

Calcite: See calcium carbonate. 

Cale spar: See calcium carbonate 

Calcium carbonate: CaCO3 Calcite; calc sper; 
limestone; marble; whitening: whiting. 

Calcium chloride: 4247 CaCl Fixed ammoniacal salt; murtate of lime. 

Calcium hydroxide: 3994 Ca(OH)2 Celcic hydrate: hydrated lime: lime water; 
slaked lime. 

Calcium hypochlorite: 4245 CaOCl2 Bleaching liquor; bleaching powder: chlo- 
Fide of lime; chlorinated lime; oxymuriate of lime. 

Calctum light: Limelight. A light source produced by directing an oxyhydrogen 
flame on 8 cylinder of lime. 

Calcium monosulphide: See calcium sulphide, 

Calcium monoxide: See calcium oxid 

Calcium nitrate: 2223 Ca(NO3)2 Lime saltpet 

Calcium oxide: CaO Calcic oxide: calcined oyster shell: 
quicklime: unslaked lime. 

Calcium phosphate: 4635 Ga3(PO4)2 Bone 
phosphi 

Calcium sulphate: 
plaster of Part 


te=calclum sulphate, etc. 


chalk; creta praecipitat: 


calclum monoxide; 


i phosphate of lime; tricalcic 


CaSO4.2H20 Bihydrate of Him 
nite; sulphate of lime 


calcic sulphate; gypsum; 


Calcium sulphide: 
ret of calcium. 

Calisaya: Yellow cinchona bark from Cinchona calisaye, C 
hybrid of either of these with other species of Cinchona; 

Calomel: See mercurous chloride, 

Galiche: See sodium nitrate, 

Calomba, calombo, colombo, columbo: The root of an African plant (Jateorhiza 
columba), family Menispermacal. It contains the bitter orinciple columbin 
and 18 used a8 a tonic. 

Camet's hair brush, or pencil: A small brush 
of hair from the tails of squirrel 

Camomile: The dried flower heads of Anthemis nobilis and Matricaria chamo- 
milla, used a5 aromatic bitters. 

Campeachy logwood: Logwood trom Campechy, Mexico. 

Camphene: 4317 Purified spirits of turpentine, 

Camphorated acetic acid: 3895. CH3COOH . 


CaS Calcium monosulphide; sulphide of calcium; sulphu- 


ledgertana, or a 
yellow bark. 


used by painters, made usually 


Camphorated spirits: 4862 (CH30H) Two varts camphor mixed with one part 
alcohol, 

Camwood: See barwood. 

Canada balsam: The turpentine yielded by the balsam fir. 


Canella, cannella: A genus of trees of the type of the canella-bark family 
(Conellaceae}. The only species 1s C. winteranda of southern Florida and 


the West Indies, which is called the cinnamon bark, whitewood and wild 
cinnamon, 
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Canker: In plants a lesion of the bark, also sometimes involving the wood 
of a tree or shrub or, more rarely, of an herbaceous stem, caused either by 
bacteria, fungl, or other agencies. 

Cantharidal collodion: 4742. 

Cantharides: A oreparation of dried blister beetles or Spanish fly (Canthanis 
vesicatoria), used externally as @ rubefacient and vesicatory, and internal- 
ly a8 a stimulant to the genitourinary mucous membranes, 

Canton's phosphorous: 4335. 

Cactchoue: Rubber; India rubber: pure rubber. 

Caotchoucine: A mixture of hydrocarbons (including isoprene, dinentene, etc.) 
obtained by the dry distillation of pure rubber: called also rubber oi! and 
caoutchoue oll. It 18 used as a rust preventive, as @ denaturant of alcohol, 
etc. 

Cape aloe: A much-branched South African plant (Aloe ferox) with reddish, 
prickly, succulent leaves. 

Capillatre: A syrup prepared from the meidenhair fern. 

Capital: The top part of a still. See G of the diagram in 13. 

‘Capsicum: The dried ripe fruit of Capsicum fructescens, a hot red pepper, 
containing capsaicin, and used as @ gastric and intestinal stimulant and 
and as a rubefacient. 

Capsule: An evaporating dish, 

Caramel: 694 Sugar burned for coloring and/or 8 flavor. 

Carbolic acid: See phenol. 

Carbolic acid paper: 1614 Phenol Impregnated paper for wrapping meats to 
preserve them, 

Carbonate of ammonta: See ammonium cerbonate. 

Carbonate of baryta: 4233 BaCO3 Barium carbonate. 

Carbonate of cobalt: 4252 CoCO3 Cobalt carbonate 

Carbonate of copper: See copper carbonate. 

Carbonate of iron: See ferrous carbonate. 

Carbonate of lead: See lead carbonate. 

Carbonate of lime: See calcium carbonate. 

Carbonate of Iithia: See lithtum carbonat 

Carbonate of magnesia; 4240 MgCO3 Magnesium carbonate. 

Carbonate of oxide of ammonia: See ammonium carbonate, 

Carbonate of potash, potassa: See potassium carbonate 

Carbonate of soda: See sodium carbonate, 

Carbonate of strontia: See strontium carbonate. 

Carbonate of zinc: See zinc carbonate, 

Carbonated alkali: An alkali metallic carbonate such as calcium carbonate or 
‘sodium carbonate. 

Carbon bisulphide: See carbon disulphide. 

Carbon disulphide: 4309-11 C52 Bisulphide of carbon; bisutphuret of carbon; 
carbon bisulphide: carbon sulphide; carburet of sulphur. 

Carbonic acid gas: 3913-4 CO2 Carbon dioxide. 

Carbonic gas: Carbon dioxide. 

jarbonic oxide: 4064-5 CO Carbon monoxid 

toxide of carbon. 

Carbon monoxide: See carbonic oxide. 

Carbon sulphide: See carbon disulphid 

Carboy: & large glass bottle enclosed in a box, or formerly in wickerwork, 
now chiefly for carrying corrosive liquide 

Carburet: A carbide; also to roast to blackn 

Carburet of iron: See graphite. 

Carburet of sulphur: See carbon disulphide 

Cardamom, cardemon, cardamum: The aromatic capsular fruit of an East Ind- 
fan herb (Eletaria cardamomum). The seeds are used as a condiment and in 

medicine 28 an adjuvant to other aromatics, stimulants and stomachice., 

Carmine: A red color made from cochineal 

Carminitive: A medicine to relieve flatulenc 

Carron ofl: $513 A lotion of equal parts of I 
to burns and scalds. 

Cartridge paper: A thick, stout paper for making cartridg 
Paper used for covering walls; an inferior kind of drawing paper. 

Cascarilla: The aromatic berk of 2 Bahamian shrub (Croton eluteria), It 1s used 
vsed for making incense and as a digestive tonic. 

Case harden: 3297 The process of giving a steel surface to tron. 

Casein: A protein that {8 one of the chief constituents of milk and the bi 


gaseous oxide of carbon; pro- 


1d oll and limewater, applied 


8 rough tinted 


: The berk (cassia bark) of certain tropical evergreen trees, used like 
cinnamon. 


used for holding castor ofl, 

Catarrh: Inflamation of a mucous membrane of the nose or throat with an in- 
creased flow of mucus; head cold. 

Catechu: An extract of the heartwood of either of two East Indian scacias, 
@cacia catechu and A. catechu sundra). 

Cathartic: A strong laxative. 

Caustic: Something that will burn or destroy living tisaue by chemical action: 
corrosive. 

Caustic antimony: See antimony chloride. 

Caustic baryta: See barium oxide 

Ceustic lye: Redundant. All lye is caustic. 

Caustic potash, potessa: See potassium hydroxide. 

Caustic soda: See sodium hydroxide 

Cedrat, cedrate: The citron. 
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Celsius’ thermometer: See 85. A centigrade thermometer, 

Cementation: A process which conststs in surrounding a solid body with a 
powder of other substances, and heating the whole to a degree not suffi- 
cient to cause fusion, the physical properties of the body being changed 
by chemical combination with the powder; thus, iron becomes steel by 
cementation with charcoal and green glass becomes porcelain by cemen- 
tation with sand, 

Centaurlum: A genus of herbs of the gentian family. 

Centigrade: See 85, 86. A thermometer which measures the freezing point at 
zero and the boiling point at 100°. 

erate: An ointment prepared for external application, consisting essentially 
of wax (sometimes resin or spermaceti) mixed with oll, lard and medicinal 
ingredients 

Cervieo sulphate of ammonii 

Ceruleo sulphate of pot: 


jee ammonium sulphate. 
potassium sulphate. 


Ceylon cinnamon: Ceylonese Cinnamomum zeylenicum, 

Chalcontrite: cupric sulphate. 

Chalk: See calcium carbonate. 

Chalk bath: A hot water and brine solution of calcium carbonate inwhich pqw- 
ly dyed material ts worked, See 189, 

Chalybeate: Anything impregnated with salts of iron; having a taste due to 
Iron, A chalybeate water, liquid or medicin 

‘Chamber lye; Urine. 

Chamomile: See camomile, 

Charged: Filled; impregnated. 

Checkerber See oll of wintergreen. 

Chemic: A solution of indigo sulohate whose acid has been neutralized with 
sodium carbonate. 

Chili saltpeter: See sodium nitrate. 

Chimogene: The lightest liquid known in 1872. Made from petroleum; extreme- 
ly volatile and combustable; actually, a liquified gs 

China grass: The stiff, dried, hand-cleaned but not degummed fiber of r: 

Chinchona: See cinchona. 

Chio turoentine: Most likely @ brand name, 

chirayta, chiretta: The dried plant, Swertia chirata, of northern India, 

‘9 bitter tonic. 

Chloralum: See aluminum chloride 

of barium, baryta: Ba(Cl03)2 Barium chlorate. 

Ih, potasi potassium chlorate 


te. 


IC1Oq_Thatltum chlorar 

Chlorethane: See ethyl chloride 

Chlorhydric acid: See hydrochloric acid. 

Ghlorhydric ether: S 

Chioric ether: See ethylene chloride. 

Chloride of aluminum: See aluminum chloride 

Chloride of ammontum: See ammonium chloride 

Chloride of antimony: See antimony chlorid 

Chloride of arsenic: 8: nic trichloride 

Chloride of barlum: See bartum chloride 

Chloride of benzoyle: CgHsCO.Ci Benzoyle chloride. 

Chloride of calcium: See calcium chloridi 

Chloride of cobalt: See cobalt chlorid 

Chloride of copper: See copper chloride 

Chloride of ethyl: See ethyl chlorid 

Chloride of gold: See gold chlorid 

Chloride of {ror ferric chloride. 

Chloride of lime: See calcium hypochlorite. 

Chloride of magnesium: See magnesium chloride. 

Chloride of manganese: See manganese chloride. 

Chloride of mercury: See mercurous chloride. 

Chloride of nickel: See nickel chloride. 

Chloride of platinum: See platinum chloride. 

Chloride of potash, potassa, potassium: See potassium chloride. 

Chloride of silver silver chloride. 

Chloride of soda, sodium: See sodium chloride. 

Chloride of tin: See stannous chloride 

Chloride of zinc: See zinc chloridi 

Chlorinated lime: See calcium hypochlorite. 

Chlorine water: Common bleach or chlorine in solution. 

Chlorodyne: 5200 A patent pain-killer with a chloroform base. 

Chloroform: 4271-5 CHCl3 An easily-made anasthetic. 

Chlorophyl: The green coloring matter of plants. 

Choke damp: Carbonic acid gas. 

Cholagogue: Anything promoting the discharge of bile from the system. 

Chromate of baryta, barytes: BaCrO4 Barium chromate. 

Chromate of lead: See lead chromate. 

Chromate of potash, potassa: See potassium chromate. 

Chrome alum: Crk(S04)2.12H20 Chromium acid sulphate. Used in tanning 
and as a mordant in dying. 

Chrome green: See chromous oxide. 

Chrome orange. jee lead dichromate. 

Chrome yellow: See lead chromate. 

Chromic acid: 3945-6 H2CrOq. 
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Chromous oxide: 2701 CrO Chrome green; green oxide of chromium; monox- 
ide of chromium; protoxide of chromium. 

Cicatrize: To induce the formation of 8 scar. 

Cimifuga: 4592 A small genus of herbs of the crowfoot family (Ranunculaceae), 
the bugbanes. The roots of Cimifuga racemosa, the black cohosh, used in 
rheumatism and dysmenorrhea. 

Cinchona: The dried bark of any of seversi species of Chinchona (especially 
C. ledgeriana and C. succirubra) or their hybrids, containing the alkaloids 
quinine, cinchonine, quinidine, cinchonidine, etc. It is used as 9 cure in 
malaria, as a reducer in other fevers and as a bitter tonic and stomachic 
Called also Peruvian bark ; jesuit's bark 

Cinnabar: See mercuric sulphide. 

Citrate of bismuth; BICGHSO7 Bismuth citrate. 

Citrate of tron: See ferric citrate. 

Citrate of magnesia: 4805 Mgq(CeHsO7)2 Magnesium citrate. 

Citrate of sesquioxide of tron: See ferric citrate. 

Citrine, citron: Pertaining to citrus fruits, 

Civet: A substance found in 2 pouch near the sexual organs of the true civet 
cats. It 1s used as an ingredient in perfumes. 

Clap: In washing, stretching the wet material, relaxing it, then bringing it 
out again sharoly. 

Claret: A red wine. 

Clarified: Made clear. 

Coagulum: A coagulated mass or substance; a clot or curd. 

Coal tar creosote: See phenol. 

Goaly: Containing carbon. 

Cobalt black: See cobalt oxide. 

Cobalt chloride: 4251 CoCly Chloride of cobalt; cobalt dichloride; cobaltous 
chloride; hydrochloride of cobalt; muriate of cobalt. 

Cobaltic oxide: See cobalt peroxide. 

Cobalt monoxide: See cobalt protoxtd 

Cobalt nitrate: 4250 Co(NO3)2 Cobaltous nitra 


7 nitrate of cobalt, 


Cobaltous oxide: See cobalt oxide 

Cobalt oxide: 4250 CoO Asbolite; black oxide of cobalt; cobalt black; cobalt 
monoxide; cobaltous oxide: gray oxide of cobalt: oxide of cobalt; protoxide 
of cobalt. 

Cobalt peroxide: 4250 Coz03 Cobaltic oxide; cobalt 

Cobalt sesquioxide: See cobalt peroxide. 

Cocculus indicus: The berry of a woody vine (Anamirta cocculous) of the East 
Indies. It 1s very potsonous and yields picrotoxin. 

Cochinesl: A dyestuff consisting of the dried bodies of females of e scale 
insect (Dactylopius coccus). 

Cocos butter: The yellowish-white fat of the cacao seed. 

Coddie: To cook slowly and gently, as eggs or fruit, In water just below the 
boiling poi. 

Cohobstion: To repeat the distillation of someting. 10 pour the Liquor back 
upon the matter remaining in the vessel or upon fresh material. 

Colchicum: The dried root or dried seeds of Colchicum sutmnale, which con- 
tain the alkaloid colchicine and possess an emetic, diuretic, and cathar- 
tic action, It ts used chiefly for gout and reumatism. 

Colcothar: See ferric oxide 

Cold drawn Linseed oll: Prepared without the use of heat. Raw, unboiled. 

Callodion: 4743-4 A viscous solution of pyroxylin In @ mixture of alcohol and 
ether: also, sometimes, a similar solution of pyroxylin in some other sol- 
vent, a8 acetone, used as a coating for wounds, for photographic films, 
small balloons, membranes, etc. 

Colocynth: A Mediterantan and African herbacious vine (Citrullus colocynthis) 
ailled to the watermelon also, its fruit, from which is prepared a powerful 
cathartic. Called also bitter apple, bitter cucumber and bitter gourd. 

Colombo, columbo: See calomba. 

Colze: Rapeseed. 

Compound: A combination of different elements. 

‘Compound ethers: See ester. 

Concentrated alum: See aluminum sulphate. 

Condiment: A seasoning of relish for food. 

Congelation: To go from a liquid to @ solid through cooling, 
‘or molten metal to solid. 

Congreve matches: An early friction match, 

Contum; The dried, full-grown, but unripe fruit of the poisonhemlock (Contum 
maculatum), containing the alkaloids conine end methyl conine and used 
as a sedative. Also, one of the deadliest poisons known. 

Conserve of roses, etc.: A medicinal confection made of undried ve 
substances mixed with finely powdered refined sugar s0 
form mass. 

‘Coomb: Four bushel 

‘Copatba: An oleoresin obtained from several South American species of copa 
fora as a viscid, transparent, pale-yellow or brown liquid of aromatic odor. 
It As @ stimulant and diuretic and {s much used In affections of the mucous 
membranes. 

Copal: A hard resin obtained from various tropical trees and used in varnishes. 

Copper acetate: 4088-9 Cu(C2H,07)2 Binacetate of copper; crystallized 
verdigris; crystals of venus; neutral acetate of copper; normal acetate of 
copper; subacetate of copper. 

Copper arsenite: 2711 Cu(AsO2)2. Arsenite of copper; mineral green: Paris 
green; Scheele‘s green. 

Copperas: See ferrous sulphate. 
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Copper carbonate: CuCO3 Dibasic carbonate of copper; dicarbonate of con- 
Per; green copper carbonate; malachite. 

Copper dust: Finely powdered copper. 

Copper ferrocyanide: 4098 CuFeCyg Ferrocyanide of copper: crussiate of 
copper. 

Copper foundings: Copper melted and cas 

Copper pyrites: CuFeSz Chalcopyrite; copper-tron sulphide. 

Copper scales: The black scaly coating of oxide on the surface of heated cov- 
per. 

Copper sulphate: See cupric sulphate. 

Goralline: A poisonous yellow dye, the sodium salt of aurin (rosolic acid). 

Cordial: An aromatized and sweetened spirit, used as a beverage or as a res- 
torative: a liqueur. 

Corm, corms: Plant bulbs such as tulip bulbs, ete. 

Corrosive: Any agent which destroys matter: a caustic. 

Corrosive chloride of mercury: See mercuric chloride. 

Corrosive sublimate: See mercuric chloride. 

Corundum: See aluminum oxide. 

Cosmetic mercury: See mercuric ammonium chloride. 

Cotyledons: The first leaf, or one of the first pair or whorl of leaves at the 
end of a stem, such as cloves 

Cowhage: A tropical woody vine (Mucuna pruriens) having crooked pods cov- 
ered with barbed, brittle hairs which cause intolerable itching. Also, 
these hairs, mixed with honey or other vehicles, used to expel worms. In 
the U.S, the trumpet creeper, 

Crackled sugar: In candy making, the state that the melted sugar that hangs 
to a stick dipped into it, and dipped directly into cold water, is not dis~ 
solved off, but turns hard and snaps. 

Crape, crepe: A kind of thin worsted stuff, formerly used for the gowns of 
clergymen, 

Grawly root: Coral root, corallorhiza odontorhiza 

Cream of tarter: See potassium bitartr 

Creosote ofl: That part of the wood-tar distillate from which creosote is ob- 
tained by purification. 

Crete praecipitata: See calcium carbonate 

Crocus, crocus martis, crocus of mars: S 

Crocus of antimony: 4128 A browntsh- 
aseium thioantimonite obtained 

Crocus powder: See ferric oxide 

Croton oil: A viscid, acrid, yellow to brown fixed oil, obtained from the 
Of Croton tiglium, @ small East Indian tree. It is a drastic cathartic, 
icant and a ovatulant. 

Crude antimony: See antimony sulphide, black. 

Crude native sulphur: See sulphur. 

Crude tartar: Unorocessed botassium bitartrate. 

Crutch; A long stick, having the form of an inverted T, used for stirring soap. 

Crystallized soda: NaHOO3 Crystalline sodium carbonate. 

Crystallized verdigris: See copper acetate. 

Crystals of tartar: See potassium bitartra 

Crystals of in: See Stannous chloride. 

Crystals of venus: See copper act 

Cubeb, cubebs: The dried, unripe nearly full-grown fruit of Piper cubeba, 
which 1s crushed and smoked in cigarettes for asthma and from which there 
1s preoared an oleoresin used in the treatment of gonorrhea and nasal cat- 

Cubic nitre: See sodtum nite 

Cucurbit: The main body of a still. See 13 A. A vessel or flask for distilla~ 
tlon, used with, or forming art of an alembic: matrass. 

Cudbear: See archil. 

Culcituge: Mosquito and flea repellant. 

Cullender: Collander 

Cullet: Broken or refu 
batch. 

Culm: 3314 A kind of coal found in Wales. 

Cupel: A small, shallow, porous cup, esvectally of bone ash used in assay- 
tng to separate precious metals from lead, etc. 

Cupellation: 3191 The refinement of gold or silver, etc., in the cupel by ex- 
posure to a high temperature in a draft or blast of air, by which the metal 
{s oxidized and sinks Into the porous cupel. 

Cupric chloride: 4097 CuClz Chloride of copper; copper chiorl 
chloride of copper. 

Cupric ferrocyanide: CugFe(CN)g.7H20 Ferrocyanide of copper: prussiate of 
copper. 

Cupric nitrate: 4091 Cu(NO3}7.3H20 Nitrate.of copper, 

Cupric oxide: 4092 CuO Black oxide of conper; deutoxide of copper; melacon- 
te; oxide of copper; protoxide of copper: tenorit 

Cupric sulphate: 4096 CuSO4.5Hz0 Blue copper 
chalcontrite: copper sulphate; Roman vitriol, 

Cuprite: See currous oxide. 

Cuprous chloride: CuCl Bichloride of copper; dichloride of copper; subchlo- 
fide of copper. 

Cuprous oxide: 4094 Cuz0 Cuorite; dioxide of conver; red copper or 
oxide of copper; suboxide of copper. 

Curcuma: See tumerte. 

Curd; In soap making, the granular mass of soap which sevarates from the lye 
and rises when salt is added to the boiled liquid. 

Curd soap: A soap making process during which the soap rises to the top in 


ferric oxide. 
yellow product, mainly sodium or pot- 
‘@ slag in refining antimony. 


eds 


ol 


. a certain amount of which (s necessery in the 


neutral 


blue stone; blue vitriol: 


8 


ves- 


DICTIONARY 


granular curds, leaving behind an impure, alkaline liquor. 

Currier: One who curries and dresses leather after it is tanned. 

Cwt.: See $935 Hundredweight. 

Cyamelid, cyamelide: Cz3H3N303 A white, amorphous compound formed by 
the polymerization of cyanic acid. 

Cyanate of ammonia: 4323 Heated urea. 

Cyanate of potessa: KGNO Potassium cyanate. 

Cyenate of silver: AGCNO Silver cyanate. 

Cyanide of mercury: See mercuric cyanide. 

Cyanide of cotash, potassa: See ootassium cyanide. 

Cyanide of silver: See silver cyanide. 

Cyanide of zinc: See zine cyanide. 

Cyanogen: (CN}2 A colorless, very ooisonous gas, orevared by heating 8 
mixture of 1 part mercuric cyanide and | part mercuric chloride. 

Cyanuret of potassium: See potassium cyanide. 

Cyanuret of zinc: See zinc cyanide. 

Cyanuric acid: C3N3(OH)3 A white, crystalline, almost tasteless acid. 


0 


Damar, gum: A resin derived from various evergreen trees of the genus 
this, in Australia, New Zealand and the West Indies, Used mostly for 
making @ colorless varnish. 

Damping off: A diseased condition of seedlings or cuttings caused by certain 
parasitic fungi which invade the plant tissues near the ground, producing 
rotting, usually with moist lesions on the stem. 

Desh wheel: A washing machine consisting of a revolving drum divided into 
compartments. 

Decantation: See 10. 

Decoction: See 34. 

Defecation: See 3845. 

Deflagration: See 11 

Deleterious: Hurtful or destructive; noxious. 

Deliquescent: Having a strong attraction to water, 

Delphine, delphinine: A ootsonous crystalline alkaloid obtained from various 
larksours (genus Delphintum) and used in an ointment to relieve neuraig 
Also used to kill lice. 

Denetured: Made unfit for drinking. 

Deodorized alcohol: Alcohol distilled free from odorous substances, 

Dephlogisticated: Any substance having had all its oxygen removed. 

Depilatory: An agent used to remave hair or wool. 

Depuration: The act of purifying or freeing fluids from miscellaneous matter. 
This ts done by decantation, when the unwanted matter 1s deposited on the 
bottom of the vessel; or by skimming, fining ot clarifying. 

Desiccation: See 12. 

Despumation: To skim; to clarify by removing scum or impuritie! 

Desqumation: To peel off in the form of scales. To scale off, 

Deutoxide of barium: See barium peroxide, 

Deutoxide of cooper: See cupric oxide. 

Deutoxide of hydrogen: See hydrogen peroxide. 

Deutoxide of manganese: See manganese dioxide. 

Deutoxide of mercury: See mercuric oxide. 

Dextrin, dextrine: See 4345. 

Diacetate of lead: See tribasic lead acetate. 

Diachylon: $043 A plaster made out of litharge and either olive oll or olive 
oll and Lard, hence consisting essentially of lead oleate mixed with sma 
smounts of glycerin and oleic acid. It {s used for skinned surfaces and 
wounds and as an adhesive. 

Di-ammonte carbonste: See ammonium carbonst 

Diaphoretic: See sudorific. 

Diaphoretic antimony: Calcined antimony. 

Diaphram: A dividing membrane, or thin partition. 

Diatomaceous eerth: See infusorial earth. 

Dibasic carbonate of copper: See copper carbonate, 

Dicarbonate of copper: See copper carbonate. 

Dichloride of copper: See cuprovs chloride, 

Dichloride of manganese: See manganese chloride, 

Dichloride of platinum: See platinous chloride. 

Dichloride of tin: See stannous chloride 

Dichromate of lead: See lead dichrom 

Diffused: Spread out; not concentrated. 

Digestion: See 40. 

Digestive salt of silvius: See potassium acetate. 

Dihydric sulphide: See hydrogen sulphide. 

Dilute percolate: Diluted alcohol added to an already percolated aubstence in 
‘order to remove the last of its 

Dilute spirits: Alcohol and water. 

Dilute sulphuric acid: See 3857. 

Dioxide of copper: See cupric oxide. 

Dioxide of mercury: See mercurous oxide. 

Dioxide of tin: See stannic oxide. 

Dipotassic carbonste: See potassium carbonat 

Dipotassic sulphate: See potassium sulphate 

Discutient: A medicine which will scatter or drive away tumors. 

Disodlc orthophosphate: See sodium phosohat 
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Displacement: See 41. 

Distillate: The product of distillation. 

Distilled zinc: Zinc vaporized and collected after cooling. Usually obtained 
from ores roasted in a retort furnace. See zinc oxide. 

Disulphate of quinta: See qunine sulphate. 

Disulphide: Same as bisulphide. 

Diuretic: Tending to increase the secretion and discharge of urine. 

Diuretic salt: See potassium acetate. 

Double murtate: ? 

Double oil of vitriol: (303) ? 

Double water of roses: (1131) ? 

Drachm, dram: See 5952-55. 1/16th av. ounce. 

Dragon's blood: The resin exuding from the fruit of a Malayan rattan palm 
(Calamus draco) or from other species of calemus. This Is the true dragon's 
blood of commerce, used for coloring varniah and other substances. 

Draught, draft: Act of drinking or inhaling: a drink. 

Draw: To extract the essence or strength of; as by infusion; as to draw tea. 

Dredged with flour: To sprinkle, as a roast, with flour, etc.: also, to sift or 
sprinkle with flour. 

Drop lake: Lac resin in the form of drops. 

Dross tvory black: 2719 Burned and pulverized shavings of ivory. 

Dross of lead: The oxidized scum which forms on the surface of melting lead. 

Dry acetic actd: Acetic acid which contains no water. See anhydrous acetic 
acid, 3894, 

Dryers: Substances such as varnish, litharge, etc., which when put in hous 
paints, etc., cause them to dry faster. 

Dry ice: GOg Solid carbon dioxide. 

Drying oils: Olls, such as linseed, which dry quickly tn air. 

Dryosteris: A wide-spread genus of medium-sized ferns of the volypody femily 
(Polypodiacae), the shield ferns. In medicine this fern {8 8 worm killer. 

Ductile: Capable of being drawn out or hammered thin; such as metals easily 
worked and capable of being drawn out into wire or thread. 

Dutch fotl, gold, leaf, metal: Tombac rolled or beaten into thin sheets. 

Dutch liquid: CH2CL.CH2C1 Ethylene dichloride, 

Dutch rushes: Tough, sprimy rushes used for scouring. 

Dyer’s acetate of iron: See protoacetate of iron. 

Dyer’s spirits: A solution made by dissolving tin In nitro-murtatic acid. 
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Ebullition: An act or process of boiling or bubbling up. 

Edulcoration: 3847 To free from acids, salts or other soluble substanci 
washing: to purify. 

Effervescence: The act of bubbling and hissing 
bonated water, etc. 

Efflorescent: To change on the surface, or throughout, to a whitish, mealy or 
crystalline powder from the loss of water of crystallization on exposure to 


by 


1n fermenting liquors, car~ 


inything flowing out. 

Egg powder: Baking powder with 1/2 dram of tumeric to the pound. 

Elaic acid: See oleic acid. 

Elecampane: A large, coarse European herb (Inula helentum) with yellow rayed 
flowers, naturalized in the United States. The root was formerly used in 
pulmonary disease: 

Elective: Tending to combine with, or act upon, one substance rather than 
another; as elective affinity or attraction. 

Electuary: A medicine composed of powders, or other ingredients, mixed with 
honey or syrup so as to form 8 pasty ma: 

Eleml: A fragrant oleoresin obtained from various tropical trees, used in mak- 
ing varnishes, and medicinally in ointments and plasters. Commonly from 
an Arabian tree (Boswellia freereana) sometimes called African el 

Elixers: 4697 Medicines made of drugs in alcoholic solutions. 

Eluteiation: See 14, 


Embrocatton: A lotion to moisten and rub a diseased part of the body. 
Emery: See aluminum oxide. 

Emetic: A medicine or other substance that causes vomiting. 

Emetic tartar: See antimony tartrate 
Emoltient: 


A medicine that has a softening or soothing effect on surface tis- 


The peculiar smell of the products of organic aubstances burned 

tn close vessels. 

Empyreumatic oil: Any of certain oils obtained by distilling organic substan- 
ces ot high temperatures 

Emulsion: See 43. A preparation of an oily substance held in suspension in a 
watery liquid 

English oil of lavender: Oil of lavender made in England. 

English soda: Sodium hydroxide from England with a strength of 80 to 83 de- 
ore 

Epispastic: Causing a blister or producing a serious discharge by exciting in- 
flammation. A blistering agent; vesicant. 

Epsom salts: See magnesium sulphate. 

Equivalent: One part being the same weight, etc., as another. 

Ergot: A fungus growth on the grains of rye and other cereal plants. 

Erysipelas: An acute infectious disease of the skin or mucous membranes 
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caused by several kinds of streptoccus and characterized by local inflam- 
mation and fever. 

Escherotic: Caustic. 

Espaliers: Trellises on which fruit trees and bushes are trained. 

Essence: The term loosely applied to a preparation of almost any kind, that 
48 supposed to contain in a high degree, the essential or distinctive prin 
ciple or quality of some substance. 

Essence of mirbane: See nitro benzene. 

Essential of] of lemons: See potassium binoxalate. 

Essential oils: See 46 and 1464. 

Essential salt; A salt obteined by crystallizing a plant juice or animal liquid. 

Essential salt of lemons: See potassium binoxalate. 

Ester: An organic compound, comparable to an inorganic salt, formed by the 
reaction of an acid and an alcohol. 

Ether: See ethyl oxide 

Ethereal: Having ether as a main ingredient. 

Ethin, ethine: HC:CH Acetylene. 

Ethiops: Any of various preparations of a black or very dark color. 

Ethiops mineral: See mercurous sulphide. 

Ethule, ethyl, ethyle:CgHs A univalent hydrocarbon radical, whatever that 
means. 

Ethyl acetate: 4291 C2HsC2H302 Acetate of oxide of ethyl; acetic ether; 
Pyroligneous ether. 

Ethyl benzene: 6409 CgHs.C2Hs Phenylethane; xylene; xylol. 

Ethyl benzoate: 4234 CzHsC7HsO2 Benzoate of ether, ethyl; benzoic ether. 

Ethyl butyrate: 4293 CgHsCqH7O2 Burtic ether; pineapple ofl, 

Ethyl chloride: 4290 C2HsCl Chlorethane; chlorhydric ether; chloride of 
ether; light hydrochloric ether; muriatic ether. 

Ethylene chloride: 4297 CH2C1.CH7CI Chloric ether; Glycol dichloride. 

Ethylic ether: See ethyl oxide. 

Ethyl todide: CgHs1 fodethane hydriotic ether. 

Ethyl nitrate: 4287 CzHsNO3 Nitric ether. 

Ethyl nitrite: 4288 CgHsNO3 Hyponitrous ether: hyponitrite of ether; nitrite 
of ether; nitrite of oxide of ethyl; nitrous ether, 

Ethyl oxide: 4280 C4H 90 Ether: ethylic ether; hydrate of ether: sulphuric 
ether. 

Excipient: An Inert substance used in preparing remedies (as pills) to give 
them @ suitable form or consistency. 

Excorlation: Having the skin stripped or worn off, flayed, abraded. 

Expressing: See 45. Pressing out. 

Extract: See 44. 

Extractive: Something meant to be extracted. 

Extract of lead: See I 

Extract of Saturn: S 


Factitious: Imitation; artificial. 

Faeces: Sediment after infusion or distillation: drei 

Fahrenheit: See 6, 85, 86. 

Faints: The weak and impure spirit which comes over last in the distillation 
of whiskey or other liquor and is caught seperately. 

Farina: Starch; specifically potato starch. 

Fat oll: Fatty or fixed otls with all stearine removed and which remain liquid 
‘at room temperature, 

Fatty acids: CnH2nO2 Any one of the series of saturated acids, as acetic 
acid, formic acid, etc. - so called because some of the members, as 
Stearic and palmitic acids, occur (in their glycerine esters) {n the natural 
fats, ond are fat-like substances. 

Feather alum: See aluminum sulphate. 

Feathered sugar: The state of boiled suger in which, on drawing out, it forms 
floss, as with cotton candy. 

Feathering: To pour molten metal from some height into cold water. 

Feather-shot: Copper granulated by being poured molten into cold water. 

Febrifuge: A medicine which reduces or cures a fever. 

Febrifuge salt: See rotassium chloride. 

Febrifuge salt of silvius: See potassium chloride. 

Fecula: Starch. 

Feculence: muddiness, foulness; sediment; dreg 

Feints: See faints. 

Felon: A painful inflammation of the structures of a finger, usually of the 
last Joint; whitiow. 

Ferric and ammonium citrate: See ammonio-ferric citrate. 

Ferric and potassium tartrate: KFeOCqH4Og Ferric, ferro tartrate of votassi- 
um; potassio-ferric tartrate; tartarated iron; tartrate of tron and potassium; 
tartrate of potassa and iron, 

Ferric bi or disulphide: See tron bi or disulphide. 

Ferric chloride: 4165-6 FeClg.12H2 Chloride of tron; perchloride of iron; 
Permuriate of iron; sesquichloride of iron. 


Ferric citrate: 4160 Fez(CgHsO7)2 Citrate of iron; citrate of sesquioxide of 
tron: prussiate of Iron. 


Ferric ferrocyanide: 4167 Feq(Fe(CW)g)3 Berlin Blue Ferrocyantde of iron; 
ferrocyanuret of iron; ferroprussiete of tron; percyanide of tron; Prussian 
blue: sesqul ferrocyanide of iron. 
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Ferric nitrate: 4171 Tez(NO3)3_ Nitrate of tron: nitrate of sesquioxide of 
tron; protonitrate of iron. 

Ferric orthophosphate: See ferric hosohate. 

Ferric oxide: 4184 FeO, Brown red; colcothar: crocus; hgmatite: Indian ted: 
fron oxide: tron veroxide; jeweler’s red: red bole: red ochre: red oxide of 
tron; rouge; sesquioxide of tron; secular iron ore; venetian red. 

Ferric phosphate: 4631 FepH3(PQ4)3_ Ferric orthophosphate; ohosphate of iron. 

Ferric sulohate: Fe2(SOq)3 Sesquisalt of iron; sesquisulphate of iron. 

Ferric tartrate of ootassium: See ferric and potassium tartrate. 

Ferricyanide of votassium: See ootassium ferricyanide. 

Ferridcyanide of wron: 2674 Fe(Fe(CN)g) Ferric ferricyanide: Turnbull's Prus- 
sian blue. 

Ferridcyanide of lead: Pb3(Fe(CN}g) Lead ferricyanide. 

Ferridcyanide of potassium: See potassium ferricyanide. 

Ferridcyanogen: H3(Fe(CN}g) Ferricyanic acid. 

Ferrochyazic acid: 3956 H4(Fe(CN)g) Hydroferrocyanic acid. 

Ferrocyanic acid: HqFe(CN)g A colorless, crystalline acid obtained by tre: 
ing ferrocyanides with acids. Paris blue 

Ferrocyanide of copper: See copper ferrocyanide. 

Ferrocyanide of iron: See ferric ferracyanide. 

Ferrocyanide of potassium: See potassium ferrocyanide. 

Ferrocyanuret of oot Potassium ferrocyanide. 

Ferroprussiate of iron: See ferric ferrocyanide. 

Ferroprussiate of potassa: See potassium ferrocyanide. 

Ferrosulohate of potassa: KFe(SO4)2.12H20 Potassium ferrosulphate. 

Ferrotartrate of potassa: See ferric and potassium tartrate. 

Ferrous acetate: 4159 Fe(C2H302)2 Acetate of iron. 

Ferrous carbonate: 4163 FeCO3 Carbonate of iron; protocarbonate of Iron; 
siderite; soathic iron ore; subcarbonate of iron. 

Ferrous chloride: 4165 FeClz Hydrated chloride of iron; muriate of iron; pro- 
tochloride of tron. 

Ferrous oxide: 4151 FeO Monoxide of iron; protoxide of tron. 

Ferrous sulphate; 4146 FeSO4.7H20 Copperas; green cooveras; green vitriol; 
fron sulphate; tron vitriol; protosulphate of tron; salt of colcothar: salt of 

salt of steel; Shoemaker's black: sulphate of iron; tincture af iron. 

Ferrous sulphide: 4053, 4147 FeS fron sulphide: manosulphide of iron; pro- 
tosulphide of tron; sulphide of iron; sulphuret of iron. 

Ferruginous marl: Iron bearing clay. 

Filbert: Hazelnut. 

Filtering powders: See 3839 

Fine, fining: In brewing, the addition of a solution of isinglass to beer to 
effect rapid clarification, 

Fining: In glass making, the process of effecting complete solution of the 
batch and producing clanty by keeping the materials at a high heat in the 
melting pot. 

Fining metal: The conversion of o1 
coal fire. 

Firat lye: See 519 in Soap. 

Fix: In dying or photography, to make permanent. 

Fixed ammontacal salt: See calcium chloride. 

Fixed oll: A non-volatile oll ~ applied especially to the liquid fats found in 
many animals (in the fatty tissue) and plants (usually in the seeds), as 
distinguished from volatile or essential ot! 

Fixidity, fixity: The state of being fixed, or stabl 

Flake white: See lead carbonate. The same term is also applied to bismuth 
‘subnitrate 

‘A mode of painting in which the paint leave: 


19 tron into wrought iron in a hearth or char- 


the work without @ 


Platting mill: A machine with rollers which flattens metals, 

Flavin, flavine: A dye prepared from quercitron bark. 

jee pennyroyal. 

Flint glass: A heavy, brilliant glass containing lead. 

Flocculent: Of the appearance of wool, wooly; flocky. 

Florence flask; A round or pear-shaped flask with a long neck. 

Florentine orris: A European iris (Iris florintina) having large white flowers 
with lavender tinged falls (the three drooping petals). Its rhizome yields 
the perfume known as orris. 

Florentine receiver: A reciever having a tube or spout attached near the bas. 
‘and rising nearly to the level of the top. It is used in distilling oils in 
steam, for separating the condensed water {rom the upper oily layer. 

Flour-emery: Finely ground emecy or corundum. 

Flour of mustard: Finely ground mustard. 

Flowers of antimony: See antimony oxide 

Flowers of bismuth: See bismuth trioxide. 

Flowers of sal ammontac: Ammonium carbonate condensed from vapors . 

Flowers of sulohur: 4354 In distilling sulohur from impurities, the first va~ 
bors are condensed as a yellow cowder called flowers of sulphur; sublimed 
sulphur, 

Flowers of zinc: See zinc oxide. 

Fluid extract: Sée 4571, 

Fluone acid: See hydrofluoric acid. 

Fluoride of ammonia: NH4F Ammonium fluoride. 

Fluorspar: CaP Natural calcium fluoride. 

Fluosilicic acid: H2Sifg An unstable acid known only in aqueous solution, 
being formed by the action of silicon fluoride, SiF4, on water, 
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Flux: Any substance or mixture used to promote fusion, especially the fusion 
of metals or minerals. Common metallurgical fluxes are silice end sili- 
cates (ecidic), lime and limestone (basic), and fluorite (reutral). Also any 
Substance applied to surfaces to be joined by soldering or welding, just 
Prior to or during the operation, to clean and free them from oxide, thus 
Promoting their union. 

Foeted. fetid: Having a rotten smell. 

Fomentotion: See 5155. The application of warm, moist substances, as wet 
cloths, to the body for easing pain. Also the lotion thus applied. 

Foreign asphaltum, of foreign anything: An obscure classification, seldom 
important. Use a local brand of the product. 

Formalin: HCOH Formaldehyde. 

Formiate of ether: 4295 C2HsOCHO Formic ether. 

Founding: The art of melting and casting metal. 

Frangible: Breakable; brittle: fragile. 

French berries: Buckthorn berries 

French chalk: A soft white, granular variety of steatite used for drawing lines 
‘on cloth, intatloring, dry cleaning, etc. 

French nut oll: Oil from either the English walnut or the European chestnut. 

French sand: Sand from French beaches. Neither practical nor necessary. 

French spirits: Alcohol from France 

Fretting in; The partial production of a second fermentation, for the purpose 
of mellowing down the flavor of foreign ingredients (chiefly brandy) added 
to wine. 

Friable: Easily crumbled, pulverized, or reduced to powder. 

Fritz A compound of alkalies, boric acid and lime, with silica and sometim 
lead oxide, partly or wholly fused and used as a basis for certain gla 

Fuchin, fuchine: 2553 A dye producing bluish red. Also called magenta, 

Fuccus crispus: Irish mo: 

Fuller's earth: A highly absorbent, claylike substance used to remove gt 
from woolen cloth in fulling: to purify oll, etc. 

Fully blown: Mature. 

Fully proof: Netther over nor under proof. See proof spirit, 1436. 

Fulminates: 2131-5 Explosive powders made by combining fulminic acid with 
with certain metal 

Fuming liquor of arsenic: See arsenic trichloride, 

Fused: Melted together and united. 

Fused nitrate of strontia: Melted strontium nitrate. 

Fusel oil: An oily, acrid, poisonous liquid occuring in insufficiently distilled 
alcoholic products 

Fusible: Capable of being fused, melted, liquifted. 

Fusible metal: Any easily fusible metal or alloy. 

Fusion: See 19 

Fustic: The wood of @ common tropical American tree (Chlorophora tinctoria) , 
which y1elds a light-yellow dye. 


The pungent, aromatic rhizome of various plants related 

to the true ginger, as Kaemoferia galanga and soecies of Aloinia (A. gal- 

anga and A. officinarum). It is used medicinally and to some extent in 

perfumes. 

PbS Lead sulohite. Used as a flux for earthenware glazes. 

+ 4331 The crude turoentine oleoresin formed as an exudation upon 
the bark of the cluster cine (Pinus pinaster) in southern Europe. 

Gall: A bitter, greenish fluid secreted by the liver and stored in the gall 
bladder: bile. 

Gallate of tron: Fe(CgH2(OH)3CO)2 Ferrous gallate. 

Gallic acid: 3908-10 CgH2(OH)3CO2H Trihydroxybenzoic acid. 
line: See pyrogailic acid. 

Gallina: Fixing or mordanting dyed goods with boiled gallnuts. 

Gallipolt off: An inferior kind of olive oil brought from Gallipoll. 

Gallipot: A small vessel used by druggists to hold medicines. 

Gallnut: A nut-like gall or tumor on oak leaves, high in tannic acid. 

Gamboge: An orange-red gum resin, becoming bright yellow when powdered. 
It ts gotten from various trees of the genus Garcinia, the best quality (G. 
hanburyi) in Asia. It is used as a yellow pigment and in medicine as a 
cathartic. 

Gorancine: Madder-red. 

Gaseous ammonia: See ammonia. 

Gaseous oxide of carbon: See carbonic oxid 

Gas lime: Slaked lime that has been used in purifying gas and hence contains 
calcium carbonate, calcium sulphide, etc. 

Gas tar: Coal tar obtained as a by-product in the manufactur 
gas. 

Gay Lussac's pouret: See 82, figure 1. 

Gay Lussac's pyrophorus: 4340. See 4340. 

Gelatine: See 4365. 

Gelatine wafers: See 4370. 

Gelsemium: The root of the yellow j: 
tle and neuralgic. 

Gem salt: Rock salt crystals. 

Gendar's hydrometer: See 58. 

The rhizome and roots of the yellow gentian (Gentiana lutea), used 

a5 2 tonic and stomachic. 
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Garb: A firework throwing 4 shower of sparks. 

Gerlach’s table: See 627. 

German camomile: Camomile extracted from Matricaria chamomilla. 

German fuming acid: A reference to fuming sulphuric actd made in Germany. 

German soda: Sodium hydroxide at a strength of 95%. See 82 

Gill: See 5966-69. 1/4 pint. 

Ginger-grass: An East Indian grass (Cymbopogon flexuosus) which yields 
ginger-grass all. 

Glacial acetic acid: See acetic acid. 

Glaire: £33 white; to apply eag white or white of eg9- 

Glass of antimony: 2370 SbqO§ Gray oxide of antimony; vitrified antimony: 
vitrified oxide of antimony. 

Glass of borax: 2377 Calcined borax. 

Glass paper: 1933 Sandpaper made with powdered glass 

Glauberite: See sodium sulphate. 

Glauber's salt: See sodium sulphate. 

Glauber's secret sal ammontiac: See ammonium sulphate. 

Glauber's secret salt: See ammonium sulphat 

Gleet: A persistent transparent mucous discharge from the urethra; formerly, 
any morbid discharge. 

Glue-water: Water boiled with a bit of gelatine. Used for sizing. 

Glutinous: Rich tn, or having @ high content of gluten. 

Glycerol: HOCH2.CHOH Glycerin. 

Glycol dichloride: See ethylene chloride. 

Glyconine: $491 Egg white dissolved in glycerin. 

Goebel's oyraphorus: 4344, See 4340, 

Gold chloride: See aurous chloride 

Golden sulphuret of antimony: See antimony pentasulphide. 

Gold monochloride: See aurous chloride. 

Gold oxide: See aurous oxide 

purple of cassius. 

580 Any adhesive used for attaching gold leaf to surfact 

Gold solution: A solution of aurous chloride. 

Goslarite: See zinc sulphate. 

acetate of lead: Se 

extract: 


Goulard's water: See trib 

Grafting paper: 1881 Paper covered with grafting wax. 

Grain; To granulate or powder 

Grain black: Blacking used on grain of 1 

Grain gold: 3194 Granuleted gold. 

Grain musk; Raw musk in the form of @ coarse powder. 

Grain silver: 3217 Silver dust. 

Grains of paradise: The pungent 

Grain tin; 3316 Granulated tin, 

Gram, gramme: 6027, 6031 1/28th of an av. ounce. 

Granulation: See 20. 

Graphite: 4164 Fey Black lead; carburet of iron; tron carbide; plumbago. 

Gravel: A deposit of small, calculous concretions in the kidneys and urinary 
bladder; the disease causing it. 

Gray antimony: See antimony sulphide, black. 

Gray oxide of antimony: See antimony gla 

Gray oxide of cobalt: See cobalt oxide. 

Gray oxide of mercury: See mercurous oxide. 

Green copperes: See ferrous sulphate. 

Green copper carbonate: See copper carbonatt 

Greenockite: See cadmium sulphide. 

Green oxidé of chromium: See chromous oxide. 

Green oxide of copper: See verdigris. 

Green sulphate of iron: See ferrous sulphate 

Green vitriol: See ferrous sulphat 

Gualac: The tonka bean, 

Guatscum chipa: Chips from the guaiacum officinale. See lignum vitse. 

Gunno: The excrement of sea fowl or bats. Rich in phosphates. 

Guarana: A dried vaste made from the seeds of Paullinia cupar 
making an astringent drink for treatment of diarrhea. Besid: 
contains up to 4.5% of caffeine. 

Guarancine: A derivitive of guran 

Gum ammontac: See ammontac. 

Gum arabic: A gum, obtained from several species of Acacia, composed 
chiefly of the calcium, magnesium and potassium salts of arabic acid. 
‘The best gum is nearly white or colorless and translucent and is obtained 
from Acacia senegal and A. arabica, Used in making adhesives, inks, 
candy and In pharmacy. 

Gum benzoin: See benzoin. 

Gum damar: See damar. 

Gum kino: See kino. 

Gum Lac: An inferior kind of lac produced by a scale insect, Gascardia mada- 
scariensis. 

Gum mastic: See mastic. 

Gum myrr: See myrrh. 

Gum sandarac: See sandarac. 

Gum senegal: Senegal gum. 

Gum tragacanth; See tragacanth. 

Gun cotton: See 2141. An explosive. 
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Gutta percha: A substance resembling rubber but containing more resin, from 
the latex of several Maylasisn trees of the genera Peyena and Palaquium. 
It {s nearly white to brown, hard and rather elastic, softens on heating and 
can be vulcenized, It is used as an electric Insulator and In temporary 
fillings in teeth. 

Gyle: A brewing; the beer produced at one brewing. 

Gypsum: See calcium sulphate. 


Hair bag: A felt bag used for pressing fluid from dregs. 

Hair cloth: Felt. Used to filter large amounts of liquid. 

Hair pencil: A brush or pencil made of fine hair for painting. 

Hair salt: See aluminum sulphate. 

Hair sieve: A steve or strainer with a felt bottom, 

Half-acid carbonate of ammonla: See ammonium sesquicarbonate. 

Half refined tartar: See potassium bitartrate. 

Halite: See sodium chlorid 

Hank: A coll of yarn; skein. 

Hard soap: Soao, the base of which Is sodium hydroxide. 

Hare's pyrophorus: 4342. See 4340. 

Haricot: The ripe OF the unrine pod, of the common string bean (Phase~ 
‘olus vulgaris), or other soecies of the same genus. 

Hartshorn: Ammonia in water solution. Also ammonium carbonat 
‘smelling salts. So-called because formerly obtained from d 

Hatter's card: A flat board studded with thousands of wire teeth, u! 
arranging mats of hair for pressing into felt. 

Hay saffron: A deep orange-colored substance consisting of the aromatic 
‘stigmas of saffron (Crocus sativus). It is used to color and flavor foods, 
‘and was formerly much used as a dyestuff, and as a stimulant antis 
modic emmenagogue in medicine. 

Head: The top bart of the still which directs the distillate to tle cooler. 

Heavy soar: See barium sulphate. 

Hellebore: The dried rhizome and roots of any medicinal herb of the genus 
Helledorus, especially white hellebore, containing @ number of alkaloids, 

dative and a deoressent. Used ex- 

; pokeweed. 

Hematite: An important ore of iron, the sesquioxide of iron, so-called be- 
‘cause of the red color of its powder. See ferric oxide. 

Hematitic: Resembling hematite; red iron ore. 

Hemlock: Contum; the dried, full grown, but unripe fruit of the poison hem- 
lock (Conium maculatum), containing the alkaloids conine and methy! 
conine and used as @ narcotic and sedativ 

Hemp tow: The coarse and broken part of hemp 
ning. 

Henbane: A herb of the Hyoscyamus niger. It 1s a deadly poison, 
to fowl. An extract of the I 
‘similar to those of belladonni 

Henna: A paste made by mixing powdered henna leav 
for tinting the hair red. 

Heper: Any of several sulphur compounds, liver-colored, made by fusing sul- 
phur or a sulphide with an alkali metal compound or metallic oxide; 
hepar entimonit (impure antimony and potassium sulphide: hepar calcis 
(calctum sulphide); hepar sulphurus or liver of sulphur (impure potassium 
sulphide). 

Hepar of sulphur: See potassium sulphide. 

Herpes: A virus disease of the skin, charactherzed by the eruption of small 
blisters on the skin or mucous membranes. 

Hessian crucible: A cheap, brittle and fragile, but very refractory crugible, 
‘composed of the finest fire clay and sand, and commonly used for § single 
heating. It is used for assaying, etc. 

Highly rectified; Distilled more than onc 

Hive syrup: The compound syrup of squill, employed as an emetic in croun 
‘and 88 an expectorant, 

Hogshead: A large cask or barrel holding from $4 to 140 gallons. 

Holy thistle: An annual thistlelike herb (Cnicus benedictus). 

Horiberg's oyrophorus: 4341, See 4340. 

Homogenous: A compound so well mixed that no different chemical 
discerned. 

Honduras cochineal: Cochineal imported from Honduras. 

Horn quicksilver: See mercuric chloride. 

Horn silver: See silver chloride. 

Hot chamber: Oven. 

Hutles: French for olls. 

Hydrastin: C21H210gN A bitter, crystalline, non-poisonous alkaloid found 
In the rootstock of the goldenseal and used as @ tonic and febrifuge 

Hydrate: A compound formed by the union of water with some other substance 
‘and represented as actually containing water, even though a crystal. 

Hydrated: A hydrate. 

Hydrated acetic acid: See acetic acid. 

Hydrated antimonic scid: H8bO4 Orthantimonic acid. 

Hydrated benzoyl: See benzoic acid. 

Hydrated chloride of iron: See ferrous chloride. 

Hydrated oxide of phenyle: See phenol. 
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Hydrated oxide of potash, potassa: See vota! 

Hydrated peroxide of tron See ferric oxide. 

Hydrated persulphuret of iron: See iron bi or disulphide. 

Hydrated phosphorous acid: H3PO2 Phosphorous acid. 

Hydrated protosulphuret of iron: See ferrous sulphide. 

Hydrated sesquioxide of iron: See ferric oxide. 

Hydreted sulphuric ether: See ethy! oxide. 

Hydrate of alumina: See aluminum hydrate. 

Hydrate of chloral: See 4276-8. CCl3.CH(OH)2 Choral hyde: 

Hydrate of copper: Cu(H20)2Clz Diaquo copper II dichloride. 

Hydrate of ether: See ethyl oxide. 

Hydrate of lime: See calcium hydroxide. 

Hydrate of phenyle; See phenol. 

Hydrate of potash, ootassa: See potassium hydroxide 

Hydrate of quinine; C2gHa4N202.3H20 Quinine hydra! 

Hydrate of soda: See sodium hydroxide. 

Hydraulic lime: A limestone containing some silica and aluminum oxide, and 
yielding @ quicklime that will set or harden under water. 

See acetic acid. 

hydrochlorte acid. 


jum hydroxide. 


Hydride of arsenic: See arsenic hydride 
Hydride of phenyl: See benzine. 
Hydriodate of ammonta: See ammonium todid 
Hydriodate of berytes: BagI Barium iodide. 
Hydriodate of cadmium: See cadmium todid 
Hydriodate of tron: Feglg Ferric iodide. 
Hydriodate of quinine: CagHy4N207.3HI Quinine todide. 
Hydriodic, hydriotic acid: See hydrogen iodide 

Hydrobromtc acid: HBr Hydrogen bromide. 

Hydrocarbon: A compound containing only hydrogen and carbon. 

Hydrochlorate of ammont mmontum chloride. 

C§HsNH2HCI Aniline hydrochloride. 

CuCl Copper chiorid 

Hydrochlorate of magnesis: See magnesium chloride. 

Hydrochloric acid: 3882-4 HCl Chlorhydric acid; hydric chloride; hydrogen 
chloride; marine actd; muriatic acid; salt acid; spirit of salts. 

Hydrochloric ethe ethyl chloride. 

Hydrochloride of cobalt:See Cobalt chloride. 

Hydrochloride of soda: See sodium chloride. 

Hydrocyanate of silver: See silver cyanid 

Hydroferricyanic acid: 3954 H3Fe(CN)g Hydroferridcyantc acid. 

Hydrofluoric acid: 3960 HF Fluoric cid; hydtogen fluoride. 

Hydrogen acetate: See acetic acid. 

Hydrogen and sodium bicarbonate: See sodium bicarbonate. 

Hydrogen binoxide: See hydrogen peroxide 

Hydrogen chloride: See hydrochloric acid. 

Hydrogen fluoride: See hydrofluoric acid. 

Hydrogen todide: 3970 HI Hydriotic acid: tohydric acid. 

Hydrogen monosulphide: See hydrogen sulohide 

Hydrogen peroxide: H202 Deutoxide of hydroge 
droxl; oxygenated water; peroxide 

Hydrogen phosphide: See phosphorous hydride. 

Hydrogen potassium carbonate: See potassium bicarbonate. 

Hydrogen sulphide: 4052 H2S Dihydric sulphide; hydric sulphide; hydrogen 
monosulphide; hydrosulphuric acid; sulphphydric acid: sulohuret~J hydro- 
gen. 

Hydrotodate of ammonium: See ammonium iodide. 

Hydrolodate of cadmium: See cadmium sodide 

Hydrometer: See 53, 

Hydrophosphorous acid: ? 

Hydrosodic carbonate: See sodium bicarbonate. 

Hydrosodic phosphate: See sodium phosphate. 

Hydrosulphurate: Read as sulphide. Hydrosulphurate of potassiu=potassium 
sulphide. 

Hydrosulphuric acid: See hydrogen sulphide. 

Hydrosulphydrate of potassium: See potassium sulphide 

Hydroxyl: See hydrogen peroxide. 

Hyoscyamus: The leaves of the henbane, containing the alkaloids hyoscya- 
mine and scopolamine, and used as an antispasmodic and sedative. 

Hypantimonious acid: See antimony trioxid 

Hypernic: See Brazilwood. 

Hyperoxide of barium: See barium peroxide. 

Hypochlorite of lime: See calcium hypochlorite 

Hypochlorite of zinc: Zn(CTO)2 Zing hypochlorit. 

Hyponitrite of ether: See ethyl nitrite. 

Hyponitrite of oxide of ethyl: See ethyl nitrite. 

Hyponitrous acid: HgN202 An explosive prepared by reducing nitrates or 
nitrite 

Hyponitrous ether: See ethyl nitrite. 

Hypophosphite of iron: 4642 Fe(H2POz)3 Ferric hypophosphite. 

Hypophosohite of lime: Ca(HgP0z)7_ Calcium hypophosphite. 

Hypophosphite of potash, potassa: KH2PO, Potassium hypophosphit. 

Hypophosphite of soda: NaH PO2.H20 Sodium hypophosphité 

Hyposulphate of soda: NazS203.SH2O Sodium hyposulphate: sodium thiosul- 


hydrogen binoxide; hy~ 
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phate. 
Hyposulphite of lead: PbS203.H2O Lead hydrosulphite; lead thiosulphite 
Hyposulphite of lime: 4248 


Hyposulohite of soda: 4211 NaHSOz Sodium hyposulphite. 


I 


Igneous fusion: Fusion by heat elone, unassisted by solution in the water of 
crystallization. 

Ignition: See 3850. 

Impalpable: Not oercestable to the touch. 

See 6032-6. Cid British weights and measures. 

: To cause one compound to absorb another. 

That which cannot be removed, washed away, blotted out. 

India, indian ink: A black pigment orecared by mixing lamp black or ivory 
black with a glutinous binder. 

Indian meal: Ground Indian corn or maize; multi-colored corn. 

ee ferric oxide. 

Indian rhubarb: A stout herb (Peltihyllum peltatum), family saxifrag- 

eceae. 

India rubber: Natural rubber; crude rubber obtained from latex. 

Indigo: A blue dye obtained from several plants, especially the species of 
Indigofera (1. tinctorta, 1. anil), etc. and woad (Isatis tinctoria). 

Indigo carmine: A blue dye, the sodium or potassium salt of indigotindisul- 
phonic acid (indigo extract), used as a microscopic stain, for coloring 
foods and for dying. 

Indurated: Hardened. 

Inert: An inactive substance with no imoortance to a given mixture but used 
only as a filler. 

Infusible white orecipitate: See mercuric ammonium chloride 

Infusion: See 37. 

Infusorial earth: Composed of fossilized infusoria. See kieselguhr, 

Ingress: To go in; to enter. 

Innoxious: Free from hurtful qualities or effects; harmless. 

Inodorous alcohol: Having no scent other than its own. 

Insoluble: Incapable of being dissolved. 

In vacuo: In.e vacuum, 

Jodate of soda: NalO3 Sodium iodate. 

lodic acid: 3968-9 HIO3. 

lodide of ammonium: See ammonium jodide. 

lodide of barium: Bag! Barium iodide. 

lodide of cadmium: See cadmium todide. 

lodide of ethyl: See ethyl iodide 

fodide of tron: 4161 Fegig Ferric iodide. 

Iodide of lead: 4103 PbIz Lead iodide, 

lodide of potassium: See potassium lodide. 

fodide of sodium: 4216 Nal Sodium lodide. 

lodide of zine: Zntz Zine lodide. 

loduretted: lodized; any element which has been combined with todine. 

Iohydric acid: See hydrogen todide. 

Ipecec, tpecacusnha: The dried rhizome and roots of Cephaelis ipecacuanh 
It contains the alkaloids emetine and ceohaeline, and is used as an ex 
pectorant and emetic and as 8 specific in amoebic dysentery. 

Iron bt or disulphide: 4148 Fesz Bisulphuret of tron; ferric bi or disulphide: 
tron bi or disulphide; tron pyrites; marcasite, 

Iron carbide: See graphite. 

Iron dust: Fine particles of iron made by filing of rasping. 

Iron Uquor: 118 A black liquid solution of crude ferrous acetate used 
mordant by dyers and calico printers. See protoacetate of iron. 
Iron mold, mould: A spot on cloth, etc., stained by rusty iron or by ink. 

fron oxide: See ferric oxide. 

Iron peroxide: See ferric oxide 

Iron pin: An iron pipe or bar used like a rolling pin for flattening and as a 


See tron bi or disulphide, 
tron sand: Iron filings as used in fireworks 
Iron soap: See 1562. A waterproofing agent. 
ferrous sulphate. 
ferrous sulphide. 
Iron vitriol: See ferrous sulphate. 
nglass: A semitransparent, whitish, and very pure form of gelatine made 
from the alr bladders of fish. Used for making jellies, glu a clarifier, 
etc, Also mica in thin sheets. Also ager agar or kanten. 
Ivory nut: The nutlike seed of a South American palm (Phytelephas macrocarpa). 
It ts a8 large a8 a hen’s egg and contains a very hard endosperm, which 
under the name of vegetable ivory, is used for turning and carving, as for 


buttons, etc. 


Jalap: The purgative tuberous root of a mexican plant (Exogonium jalapa) ors 
powdered drug obtained from it. 
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Jamaica ginger: An alcoholic extract of ginger used as a flavoring essence. 

Jamaics rum: Rum made in Jamaica. 

Japan: To cover with a cost of Japan, or of some other hard, brilliant varnish, 
in the manner of the Japanese; to laquer. Also, to give a high, glossy 
black to, supplemented by heating. 

Japanese cement: 2159 Glue made from powdered rice. 

Javanese wax: A yellowish fat obtained from the berries of certain species of 
sumac, chiefly In Japan, and used similarly to beeswax. 

Javell's bleaching liquor: 4787 A solution of potassium chloride. 

Javelle water: 6414 KOCI+H20 Originally potassium hypochlorite solution, 
now usually sodium hypochlorite solution NaOCl+#70. 

Jelly bag: A beg, as of cheesecloth or flannel, through which the material for 
Jelly (s strained. 

Jesuit's bark: See cinchona. 

Jeweller's red: See ferric oxide. 

Jeweller's rouge: See ferric oxide. 


Jordan almonds: Almonds imported from Malaga and used mainly in confections 


h 


Kalsomine: 2794 Calcimine; whitewash. 

See agar aga 

mineral; See antimony ventasulphid 

Kieselguhr: Loose or porous diatomite; distomacious earth. 

Kilo: Kilogram or kilometer. 

Kinching: Putting a noose or twist in a hank to be dyed. 

King's yellow: § nic trisulphidi 

Kino: A dark red or blackish tanniferous product similar to catechu, obtained 
from various tropical trees. It {s commonly used in medicine as an astrin- 
gent and hemostatic, but less often than catechu in tanning and dying. 

Kyanize: 1681 Wood preserving treatment by corrosive sublimate. 


L 


Labarraque's solution: See favelle water 

Lac: A resinous substance secreted by 
lives on the twigs of various tres 
vs Ficus 

Lac dye; A scarlet dye obtained from crude lac. 

Lac resin: A purplish-red pigment prepared from lac by precioitation of the 
coloring matter with 8 metallic compound. Also called shella 

Lec sulohur: See precipitated sulphur. 

: Fe(CH3CH(OH)COO) Ferrous Lacta 

Lactate of lime: 3959 Ca(C yds03)2.5H20 Calcium lactate. 

Lactose. 

Ci2H220)1 A sugar present in milk and separable from the whey by 

evaporation as hard crystals containing a molecule of water; milk sugai 


scale insect (Tachardia tacce) which 
, especially certain species of the ger 


Lactucarium: 4666 The dried, milky Juice of @ prickly lettuce (Lactuca virosa) 


Fesembling opium in physical properties and formerly used (without ada- 
quote basis) as a mild narcotic. 

Lactuce virosa: See lactucarium, 

Lake: Lac resin. 

Lominated: Divided Into thin plates or layers; presi 

Langour: Enfeebling dise: 

Latent tube:? 

Laudanum: Formerly, any of verious preparations of opium: now a tincture of 
opium. 

Lavender water: A perfume consisting primarily of an alcoholic solution of ofl 
of lavend 

Lawn sieve: A fine sieve, often of lawn or silk, used in straining potter's 

ip, cooking, ete. 
Leach: To percolate or run 8 liquid through something, as ashes. 
Lead acetate: 4101 Pb(C2H302)2.3H20 Lead diacetate; olumbic acetate; 
sugar of lead. 

Lead corbonate: 2693 PbSO4 Cerussite: flake white; white lead. 

Lead chromate: 4105 PbCrOq Leipsig yellow; lemon yellow; Par 

Lend diacetate: 4775 See lead acetati 

PbCr207 Chrome orange; chrome red. 

Glass containing lead. See flint glass. 

Lead monoxide: See lead oxide. 

Lead oxide: 4106 PbO Lead monoxide; lead protoxide; litharge: massicot: 
scale litharge; yellow oxide of lead: yellow protoxide of lead. 


yellow. 


Lead oxide, red: Pb304 Minium; plumbate of oxide of lead; red lead: triplum- 


bic tetroxide 

Lead protoxide: See lead oxide. 

Lead subacetate: See tribasic lead acetate. 

Lead sulphate: PbSO4 Anglesite; sulphate of lead. 

Lead wash, water: A dilute solution of basic lead acetate used in medicine 
‘a8 an external application, especially in inflamatory conditions arising 
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from sprains, bruises, etc. 
Leer, lehr: An oven in which gl 
Lees: Dregs. 
Leipsig yellow: Lead chromate. 
Lemon grass: A tropical grass (Cymbopogon citratus) which ylelds lemon 
grass oil, 
Lemon thyme: A lemon-scented variety (Thymus serpylum vulgarus) of the wild 
thyme. 
Lemon yellow: See lead chromate. 
Lenitive: Having the quality of e: 
Leopard's bane: See arnica. 


Levigate: To make smooth by grinding to @ fine powder while in a moist con- 
dition; sometimes, merely to stir with water 60 as to separate the finer 
particl 

Lewery's white precipitate: S« 

Lie. 

Liard: A lubricating compound, 

Libavius" fuming liquor: See 

Liebig’ t consisting of two tubes, one inside the 
other, with space within for circulation of water. 

Life root: The ragwort Senecio aure 

Light hydrochloric ether: See ethy! chloride. 

Lignum vitee: A tropical American tree (Gualacum officinale) found especial- 
ly in the West Indi also, its very hard, heavy wood. 

Lima wood: A soluble red wood derived from Caesalpinia tinctoria of Equador 
and Peru, used in dying. 

Lime: See calctum oxide. 

Lime pyrolignite: Ca(C2H302)2.Hz0 Galcium acetate. 

Lime saltpeter: See calcium nitrat 

Lime soaps: Calcium matter which forms as a curd when soap 18 used in hard 
water . An exemple is a bathtub ring. 

Limestone: See calcium carbonate. 

Limpid: Clear; transparent, 

Liniment: A medicated liquid to be rubbed on the skin to soothe sore or in- 
flamed areas. 

Liquation: See 21. 

Liquid carmine: A solution of carmine in ammonia. 

Liquid glass: 2816 K,SiO3 Potassium silicate. 

Liquid silex: Sodium or potassium silicate. 

Liquifaction: See 22. 

Liquor: Any Hquid substence, as water, milk, blood, sap, juice, etc. 

Liquor of ammonia: See ammonia, solution of. 

Liquor of potash, potassa: A solution of notassium hydroxide and water. 

1d oxide. 

3983 L120 Lithtum oxide. 

Read as lithium. Lithic carbonate=lithium carboni etc. 

Lithium aluminum silicate: LIAl(8i205)2 Petelite; svodumene. 

Lithium carbonate: 4238 L12CO3 Carbonate of Lithia; lithic carbon: 

18: 4417-18 A dyestuff obtained from certain lichens. Paver soaked in 

mus solution is used to test acidity/alkalinity. 


ap. See S83. 
Liver of . See hevar. 
Liver of sulphur: See potassium sulphide. 
Lixivation: See 23. 
The salts obtained by evaporating a lixivium. 


\ny solution obtained by lixivation, especially lye. 
Lobelia: The leaves and tops of Lobelia inflata, commonly known as Indian 
tobacco or emetic weed. Used as an antispasmodic and expectorant. 
Logwood: The very hard, brown or brownish-red wood of a central American 
tree (Haematoxyton campechianum). It contains the coloring principal 
haematoxylin used in staining cells for microscopy. 
Lorme'a tables: 622-626. Tables showing strengths of lys 
Lotion: 4817 A liquid medicinal preparation for washing. 
Lucifer match: The friction match whose tip usually contains phosphorous 
sulphide mixed with other combustibles and with oxidizing material, 
potassium chlorate, potassium nitrate or red lead. 

Lunar caustic: See silver nitrate. 

Lupulin: The fine, yellow, resinous powder on the strobiles of hops. It is 

sed dative. 

Lute: A composition employed to secure the joints of chemical ve: 
& covering to protect them from the violence of the fit 

Lycopodium: A fine yellowish, highly inflammable powd. 
Spores of various spectes of Lycopodium, 
used in fireworks and in medicine as an al 
akin. 

Lye: A strong, alkaline solution obtained by leaching wood ashes. Commer- 
cial lye is sodium hydroxide crystals. 


Lynn sand: (2413) ? 


Is, or as 
composed of the 
especially of L. clavatum. It is 
sorbent in excoriations of the 


Macera’ 


: See 39. 
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Madder red: The color imparted by madder. 

Magistry of bismuth: See bismuth subnitrate- 

Magnate of baryta: 4229 Ba(MnOq) Barium manganate. 

Magnesia: See magnesium oxide. 

Magnesian limestone: Dolomite. 

Magnesite: 4240 MgCO3 Magnesium carbonate 

Magnesium chloride: 4243 MgCl, Hydrochlorate of magnesia; magnesium 
hydrochlorate; muriate of magnesia. 

Magnesium hydrochlorate: See magnesium chloride 

Magnesium oxide: 3990 MgO Calcined magnesii 
nesium; perclastite. 


magnesia; oxide of mag- 


241 MgSOq.7H70 Bitter purging salt; cathartic salt; 
Its; magnesic sulohate; sal amer; sal anglicum; salt of 
sulphate of magnesia. 
Maiden hair: Any fern of the genus Adiantum. 
Malachite; See copper carbonate. 
See 3967. The salts of malic acid. 

See dryoptert: 
Maleic, malic actd: 3967 C2H2(CO2H),. 
Malleable: Capable of being extended or shaved by beating with a hammer, or 

by the pressure of rollers, Most metals are malleable 

Mallow, malva: Any plant of the genus Malva, especially the common wild 


mallow. 
2735 MnB407. 


Manganese bora 

Manganese chloride: MnGl2 Dichloride of manganese; manganous chloride; 
murtate of manganese; protochloride of mangane 

Manganese dipxide: 4173, 4254 MnOz Black oxide of manganese; binoxide 
of manganese; deutoxide of manganese; manganic peroxide; mangenous 
oxide; oxide of manganese; permanganic oxide; peroxide of manganese; 
pyroluaite. 

Manganese peroxide: See manganese dioxide. 

Manganic acid: 3941 HgMnOq Permanganic acid. 

Mangantc peroxide: See mangan 


dioxide. 
4633 MnH.PO4.6H20 Phosphate of manganes: 
of orotaxide of manga! 
Manganous Mn8O4.4H20 Sulphate of manganes: 
Protoxide of mangan 
The sweetish exudate of the European flowering ash Plaxinus ornus 
and of several related species, obtained in the form of flakes, fragments 
of a8 a viscid mass, Its chief constituent is mannitol. Manna is used 
medicinally as a gentle laxative, demulcent, and expectorant. 
Mannite, mannitol: CgHg(OH)g A white crystalline compound obtained from 
manna. 
Marble: See calcium carbonat 
Marc: The refuse matter remaining after pr 
grapes, sugar beets, sugar cane, etc. 
Marcasite: See tron bi or disulphide. 
Marine acid: See hydrochloric acid. 
2291 A waterproof gle. 
jodium chlorid 
Marl: An earth composed of clay and calcium carbonat 


is, fruits, 


and used as a fertili~ 


Mastic, mastich: A resin exuding from the mastic tree Pistacia Lintiscus 
‘obtained by incision. It is used as an astringent and an aromatic, also as 
‘on ingredient in varnishes and laque: 

The leaves of a common tropical American shrub (Piper angustifolium) 

1d as a styptic and for venereal dis. 

See cucurbit. 

See stra 

1 powder: 2140 Gunpowder made without water. 

Mecca balsam: See balm of giltad, 

Meconic acid: CsH(OH)(CO2H)202 A bitter white, crystalline acid found in 
‘opium. 

Meershaum: HaMg7Siz019 A fine, white, claylike mineral, soft and light 
enough when in dry masses to float in water; sepiolite. It is 8 hydrous 

gnesium silicate. 

Melaconite: See cupric oxide. 

Melilot: Any plant of the genus melilotus; sweet clover. 

Melissa: A mint. Melissa officinalis is the commonly cultivated aromatic. 

Menstru, menstroum: Any substance which dissolves a solid body; a solvent. 

Mercurammontum chloride: See mercuric ammonium chlorid 

Mercurial pneumatic trough: 4031 A oneumatic trough filled with mercury for 
collecting gasses which would be absorbed by water. 

Mercuric ammontum chloride: 4140-42 HgNH2C] Ammonto-chlaride of mer 
cury; cosmetic mercury; infusible white precipitate; Lewry's white precip- 
tate; mercurammontum chloride; white precioitate. 

Mercuric chloride: 4139 HgCl2 Bichloride of mercury; corrosive chloride of 
mercury; corrosive sublimate; horn quicksilver; perchloride of mercury. 
Mercuric cyanide: HgCy2 Bicyanide of mercury; cyanide of mercury: prussi- 

ate of mercury. 

Mercuric nitrate 


144 Hg(NO3)2.2H2O Nitrate of mercury; vernitrate of 
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mercury: orotonitrate of mercury. 

Mercuric oxide: 4141 HgO Binoxide of mercury: deutoxide of mercury; mon- 
oxide of mercury; oxide of mercury; peroxide of mercury: red mercuric 
‘oxide; red oxide of mercury; red precivitate: yellow mercuric oxide; yellow 
oxide of mercury. 

Mercuric sulphide: 2681 HgS Bisulohide of mercury; cinnabar; protosulphide 
of mercury; red mercuric sulchide: red sulphide of mercury; sulphide of 
mercury; vermillion. 

Mercurous chloride: 4138 HgCl Calomel; chloride of mercury; mercury chlo- 
Hide; protochloride of mercury; subchloride of mercury; submuriate of mer 
cury. 

Mercurous oxide: 4143 Hg20 Black oxide of mercury; Black precipitate; di- 
oxide of mercury; gray oxide of mercury; protoxide of mercury; suboxide of 
mercury. 

Mercurous sulphate: Hg2SO4 Basic mercuric sulphate; protosulhate of mer- 
cury; subsulphate of mercury; sulphate of the suboxide of mercury; turoeth 
mineral; yellow subsulohate of mercury. 

Mercurous sulphide: Hg2S_Ethion's mineral. 

Mercury chloride: See mercurous chloride. 

Metallic antimony: See antimony. 

Metallic arsenic: As Pure arsenic 

Lic bath: A bath of metallic elements in which objects are immersed for 

in galvanizing. 

A fine metallic screen. 

Metallic oxide: An oxide of a metal. 

Metallic potassium: K Pure potassium. 

Metallic soap powder: A bronzing material made of soap, copver and iron sul- 
phat 

Metallic sulphuret: A sulphide of metal. 

Methanol: CH3OH Methyl alcohol: methylic alcohol; wood alcohol. 

Methylated ether: A mixture of wood alcohol and ether, 

Methylated spirits: Grain alcohol denatured with wood alcohol. 

Mezeron bark: The bark from 3 small European shrub Daphne mezereum. 

Mlasma: Poisonous vapor formerly supposed to arise from decomposing ani 
mal or vegetabli 

Mildew: Discoloration ca itic fungi on cloth, leather, etc. 

Milk of Lime: Sloked lime mixed to a milky consistency with water. 

Milk of magnesia: Mg(OH)2 Magnesium hydroxide in water. 

Milk of sulphur: See precipitated sulphur. 

Millefleurs: See 1065. A perfume made {rom several different flowers, 

Mine: A piece comprising various small fireworks which are scattered into 
the air with a loud report. 

Any inorganic acid. 

Azurite ground as a pigment. 

Mineral green: Seé copper ar 

Minim: The smallest liquid measure or one drop. 

Minium: See lead oxide, red. 

Miscible: Capable of being mixed; mixable. 

Mitcham: Oil of lavender. 

Motre: A watered, clouded or frosted appearance on textile fabrics or me 
lic surfaces. 

Monesia: An astringent vegetable extract derived from the bark (monesia 
bark) of the South American tree Pradosia lactesce 

Monks hood: See aconite. 

Monoammontec carbonate: See ammonium bicarbonate. 

Monocarbonate of sod. 

Monochloride of silver: Si 


‘Iver chloride 


Monochromate of potash, potass: 
Monohydrated acetic acid: S 
Monopotassic carbonate: Si 
Monopotassic sulphat 


potassium bicarbonate 

See potassium bisulphate. 

sodium bicarbonate. 

ferrous sulphide. 

Monoxide of chromium: See chromous oxide. 

Monoxide of mercury: See mercuric oxide. 

Monoxide of nickel: See nickelous oxide. 

Monoxide of tin: See stannous oxide. 

Mordant: In dying, any substance which, by combining with a dyestuff to 
form an insoluble compound or lake, Serves to produce a fixed color in 8 
textile fiber, in leather, etc. 

Mosphia: C17H1g03N+H20 Morphine. 

Mother barm: Yeast collected from natural brewing, which is then used to 
generate other brews. 

Mother liquid, Liquor: The residual solution, often impure or complex, which 
remains after the substances readily, or regularly crystallizing, have been 

- Also called mother water. 

jee mother liquid. 

Mother wort: A bitter, old world mint (Leonorus cardiaca) or any other species 
of Leonorus.. 

Moulder's damp sand: Sand dampened for c 

Mucilaginous; Like mucilage: moist and stick 

Mucilaginous fermentation: See 16. 

Muffle: A plate or compartment in a furnace which k 
being heated. 

Muller: A pestle; any object used to mash substances to a paste or powder, 

Murexide: 4224 CgNgHgOg Purpurlate of ammonium muriate 


8 fire off the objects. 
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of lead: 4102 PbClz Lead chloride. 
of lime: See calctum chloride. 
Muriate of magnesi 
‘of manga 
of morphia: 


See-manganous chloride. 
C17H1903N.HCI Morphine hydrochloride. 


See sodium chloride. 

See stannous chloride. 

of zinc: See zinc chloride 

hydrochloric acid. 

Murlatic ether: See ethyl chloride. 

Musk: A substance with a strong, penetrating odor, obtained from a musk 
deer. It was used as the basis for numerous perfumes. 

Musk mallow: A European mailow (Malva moschata) with faintly musk-scented 
foliage. 

Musk seed: See amber seed, 

Muslin: A fine cotton cloth of plain wear 

Must: Any Juice in process of fermentin 

Myrrh: A fragrant, bitter-tasting gum resin exuded from several shrubs of 
Arabia and East Africa, used in making incense, perfumes, etc. 


N 


Naples asphaltum: Asphalt made in Napl 
unimportant. 

Naples soap: Unknown brand of soap from Napl 

jodium carbonat 

tsfoot oll: A pale yellow fixed oll made by boiling the feet and shin bones 

of cattle, used chiefly as a leather dressing and fine lubricant. 

Neroli: A yellowish essential ofl obtained from orange flowers, chiefly by 
distillation and used in cologne and other perfumes, in liqueurs, ete. 

Nerval: A salve for the sinews. 

Nervine balsam: See baume nerval. 

Neutral: Neither acid nor alkali. 

Neutral carbonate of ammont mmantum carbonat 

Neutral chloride of copper: See cupric chloride. 

Neutral chromate of potash: See potassium chromate. 

Neutral copper acetate: See copper acetat 

Neutralize: To cause to be neither acid nor alkalt, 

Neutral nitrate of bismuth: See bismuth nitrate. 

Neutral sulphate of alumina: See aluminum sulphate. 

Neutral sulphate of quinine: (C29H2q02N2)2H20q.7H20 Quinine sulphate. 

Nicaragua wood: See Brazilwood. 

Nickel chloride: 4174 NiClg Murtai 

Nickelic oxide: See nickel peroxide. 

Nickelous chloride: See nickel chloride 

Nickelous oxide: 4175 NiO Monoxide of nickel; protoxide of nickel. 

Nickel peroxide: 4176 Ni203 Nickelic oxide; sesquioxide of nickel. 

Niter: See potassium nitrate. 

Nitrate of ammontui 

Nitrate of baryt 


Difference unknown ard probably 


of nickel; nickelous chloride. 


Nitrate of cobalt: See cobalt nitrate, 
Nitrate of copper: See cupric nitrate. 


of lime: See calcium nitrate. 
of mercury: See mercuric nitrate. 
Nitrate of oxide of ammonium: See ammonium nitrate. 


1: See potassium nitrate. 
tron: See ferric nitrate, 


odium nitrate. 

C21H2202N2.HNO3 Strichnine nitrate. 

Nitrate of strontia: Sr(NO3)2 Strontium nitrate. 

Nitrate of urea: 4323-4 CONH2NO3 Urea nitrate. 

Nitre: See potassium nitrate. 

Nitric acid: 3873 HNO3 Aqua fortis; azotic acid. 

Nitric and hydrochloric acid: See nitrohydrochloric acid. 

Nitric ether: See ethyl nitrate. 

Nitrite of oxide of ethyl: See ethyl nitrite. 

Nitro-benzene: 4322 CgHsNO2 Artificial oil of bitter almonds; 
mirbane; nitro-benzole; of] of mirbane. 

Nitrohydrochloric acid: 3879 HNO3+HC1 Aqua regii 
acid; nitro-murtatic acid. 

Nitro-muriatic acid: See nitrohydrochloric acid. 

Nitroprusside: 4217 Pertaining to or designating 8 red, crystalline, unstabie 


serce of 


nitric and hydrochloric 
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acid, H2Fe(NO)(CN)s, obtained in the form of its salts by action of nitric 
acid on ferrocyanides, by action of sodium nitrate and acetic acid on 
ferrocyanides, etc. 
Nitrous acid: 3877 HNO2 Fuming nitric actd; red fuming nitric acid. 
Nitrous emmontacal salt: See ammonium nitr 
Nitrous ether: See ethyl nitrite. 
Notsettes: Hezel nuts. 
Nordhausen acid: 3658 
Normal copper acetate: See copper aqetate. 
Normal potassium carbonate: See potassium cerbonat 
Normal potassium sulphate: See potassium sulphate. 
Norwegian ter: A brand of tar from Norway probably little different from ours. 
Nostrum: A patent medicine 
Noyau: A kernel such as cherry or peach seeds. 
Nut gall: Any nut-like gall, especielly one of those produced by the oak. 
Nut ofl: Oil obtained from nuts 
Nux vomice: The poisonous seed of the Asiatic tree strichnos nux-vomics. 
It contains several alkaloids, chiefly strychnine and brucin 


Oakum: Loose fiber obtained by untwisting and picking old hemp ropes. It 
was used especially for calking the seams of ships. 

‘Ochre: An earthy end often impure ore of tron, usually red (hematite) or yel- 
low (limonite), extensively used as 8 pigment in making peints, etc. 

Octadecanotc acid: See stearic acid. 

Odorine: CgH7N Impure picoline. An intensely smelly ofl distilled from bone fat. 

Oenanthate of oxide of ethyl: See cenanthic ether. 

Oenanthic ether: 4296 C14H2g02 Ocnanthate of oxide of ethyl; pelargonic 
ether. 

Officinal: Standardized drugs end medicines stocked by pharmacies 

ll cloth: Cloth treated with off or paint and used for garments, table and 
shelf coverings, etc. 

Oil cognac: See oil of cognac. 

Oil of ben: See ben. 

Oil extracted crom cinnamon bark. 

O1l of cloves: Oil extracted from cloves. 

Oil of mirbane: See nitro-benzene. 

Oil of rue: See rue. 

Olt of salt: See bittern. 

Oil of stone: 5362 A rubefacient liniment. 

Oil of sulphur: O1l obtained from expressed marc of olives by extraction with 
carbon disulphide. Used in soap making. 

O11 of turpentine: 4317 Pyrogenous oll of turpentine; spirits of turpentine. 

ll of vitriol: Sulphuric acid. 

Ol! of wintergreen: See wintergreen. 

Ol! ailk: Otled silk used to cover burns. 

Oil size: 3871, 3580 A preperation used In gilding. 

Ol soap: Soft soap made of olive oil and potassium hydroxide. See 605. 

Oil varnish: A linseed ofl based varnish. 

Ointment: 4931 A semisolid medicinal preparation for anointing or smearing 
‘on the skin; an unguent. 

Oleaginous: Containing or producing ot. 

Oleic: Pertaining to, derived from, ot contained tn oil. 

Oleic acid: HCigH34O2 Elaic acid. 

Oleine: The Liquid part of any fat, distinguished from th 
portion. 

Oleoresin: A liquid or similiquid preparation extracted by means of etheg, 
consisting essentially of fixed or volatile ofl holding resin in solution. 

Oleoresin capsicum: 4580 Any hot red pepper will do. 

Olibanum: The fragrant gum resin, frankincence. 

Olivine: A cosmetic skin softener with en olive ot) base. 

Opal pietures: Lantern slides for projecting pictures on 

Opaque: Not transparent. 

Opodeldoc: 4869-70 A soap-based liniment. 

Orange app! 

Orange shellac: Purified Inc resin. 

Orangetis: (816) ? 

Orchil: See archil. 

Origanum: See sweet marjoram. 

‘Ormolu: 3425 An alloy resembling gold. 

Oroides An alloy, chiefly of copper and zinc of tin, resembling gold in color 
‘and brilllancy, and used in making cheap jewelry. 

Orpiment: See arsenic trisulphide. 

Ortis: The fragrant root stock of any of several Curopean irises, especially 
the Florentine iris. The powdered root is used pulverized in perfumery and 
medicine, and as an ingredient of sachet and tooth powders. 

Oster: Any of various willows whose pliable twigs are used for furniture, bas- 


rin, of solid 


screen. 


See ammonium oxalat 
of aniline: (CgHgNH)2C204 Aniline oxalate. 
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1S8 FeC204 Ferrous oxalat 

Oxalate of lime: Cac204.H20 Calcium oxalate. 

Oxalate of nickel: 4138 'NiG2O4 Nickelous oxalat 

Oxalate of potassa: See potassium oxalate, 

Oxalate of strontia: StC204.H20 Strontium oxalate. 

Oxalate of tin: SaC204 Stannous oxalate. 

Ox gall: The fresh gall of the domestic ox. Purified and dried, it is used in 
medicine. 

Oxide of antimony: See antimony trioxide 

Oxide of barium: See barium oxide. 

Oxide of bismuth: See bismuth trioxide. 

See chromous oxide. 

Oxide of cobalt: See cobalt oxide. 

Oxide of copper: See cupric oxide. 

Oxide of ethyl: See ethyl oxide. 

‘Oxide of gold: See aurous oxide. 

See lead oxide. 

Oxide of magnesium: See magnestum oxide. 

: See manganese diduide. 

Oxide of mercury: See mercuric oxide. 

Oxide of nickel: See nickelous oxide. 

+ See silver oxide. 

See stannous oxide. 

Oxide of zinc: See zinc oxide. 

Oxychloride of phosphorous: See phosphorous oxychloride. 

Oxygenated water: See hydrogen peroxide 

‘Oxymel: 4690 A mixture of honey and dilute acetic acid, used 

Oxymuriate of lime: See calcium hysochlorit 

Oxymuriate of mercury: See mercuric chloride 

Oxymurlatic acid: HCIO Hypochlorous acid. 

Oxysulphuret of antimony: See antimony pentasulohide. 

Ozone ether: 4284 A disinfecting agent. 

Ozonometer: 4429 A test paper for registering atmospheric ozone. 


P 


excipient. 


Paeonta: Peony 


Wisandre: Brazilian rosewood. 

Palmitic acid: CH3(CH)4CO2H A white crystalline fatty acid occurring {ree 
in palin ofl, as the myricy! ester in beeswax. 

Palm oll: A solid yellow or reddish fat or butter obtained from the {1 
fruit of several species of palms, especially the oll palm and u 

p and candles, etc. 

Palsy: An (llness in which one becomes paralytic, tottering, shaky. 

Papier mache: Shredded, chewed or otherwise pulverized paper, mixed with 

etc., to be molded and shaped into various artic! 

See 3130. A brand of photographic paper. 

Pappy: Like pap; soft; succulent. 

Papyrine: 1968 Artificial parchment, 

Paramalic acid: 3967 CyH2(CO2H)2 Fumaric acid. 

Parchment: Sheep or goat skin prepared for writing on. 

Paragoric: A medicine that eases pain. Usually refers to tincture of opium. 

eira brave: The root of a South American vine (Chondrodendron tomentosum) 

widely used in medicine as a diuretic. 

Paris blue: See ferrocyanie acid. 

Paris green: See copper arsenite. 

Paris white: A fine grade of calcium carbona\ 

Parting: Separation of the constituents of alloys, especially the separation of 
gold from silver, as in refining. 

Partridge berry: An American trailing olant (Mitchella revens) with an edible 
but insipid scarlet berry: squaw vine, 

Paste: Imitation gems. 

Paste blacking: A mixture of ivory black or lampblack and a little oll, 

Pasteboard: A stiff materialmade by pasting several sheets of paper one upon 
another. 

Postilles: Cones of incense used for fumigating or refreshing room: 

Patchouli: An East Indian shrubbery mint (Pogostemon patchouli) yielding a 
fragrant essential oil. 

Patent medicines: 5171 Packaged medicines put up for immediate use and 
protected by letters of patent. The package is labeled with the name of 
the medicine and carries directions for its use. 

Peachwood: See Braztlwood. 

Pearlash, vearl ashes: See potassium carbonate 

Pearlash lye: See potassium carbonate. 

Pearl oit: 4302 CsH4C2H307 Amyl acetate. 

Pearl starch: Fine-grained starch. 

Pearl white: See bismuth subnitrate, 

Peck: See 5970. 1/4 bushel 

Pegging: In wine making the occasional removing of the plug to examine the 
batch, Also called spiling. 
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Pelargonic ether: See cenanthic ether. 

Pelargoniums: Gereniums 

Pellicle: A {1lm formed on top of an evaporating liquid. 

Pellitory: The root of Anacyclus pyrethrum, used to cause salivation and as a 
constituent of certain dentifrices. 

Pennyroyal: A mint (Hedeoma pulegioides). It yields the commercial oil of 
pennyroyal used as a culcifuge; fleabane. 

Penta-sulohuret of antimony: See antimony pentasulphide. 

Pepsin, oeosine: An extract of pepsin from the stomachs ofcalves, etc., 
used as 9 medicine in aiding digestion. 

Perchlorate of potassa: 4185 KCIO4 Potassium perchlora 

Perchloride: A chloride containing @ relatively high proportion of chlorine 

Perchloride of gold: See auric chloride. 

Perchloride of iron: See ferric chloride. 

Perchloride of manganese: MnClq Manganese perchloride. 

Perchloride of mercury: See mercuric chloride 

Perchloride of ootassa: 4185 Formula actually indicates potassium perchlo- 
rate KCIOg. 

Perchloride of tin: See stannic chloride. 

Percolation: See 41, 4572. 

Percyanide of iron: See ferric ferrocyanide 

Periclastite: See magnesium oxide. 

Periodide of phoschorous: PIOg Phosphorous veriodide. 

Perlate salt: See sodium phosphate. 

Permanganate of baryta: Ba(MnO4)2 Barium oermanganate. 
emanganate of mangai See manganese peroxid 

Permanganate of potash, potassa: See potassium permanganate. 

Permanganic acid: See manganic acid. 

Permanganic oxide: See manganese dioxide. 

Permeable: Allowing gas ot liquid to pass through. Such as blotting paver. 

Permuriate of iron: See ferrous chlorid 

Permuriate of tin: See stannic chloride 

Pernitrate of tron: 4172 Fe(NO3)2 Ferrous nitrat 

Pernitrate of mercury: See mercuric nitrate, 

Peroxide: When used alone it usually means hydrogen peroxide 

Peroxide of barium: See barium peroxide. 

Peroxide of cobalt: See cobalt peroxide. 

Peroxide of copper: 4095 CuOz.H20 Copper peroxide. 

Peroxide of hydrogen: See hydrogen peroxide. 

Peroxide of iron: See ferric oxide, 

Peroxide of lead: See lead oxid 

manganese dioxide 

mercuric oxide. 

nickel peroxid 


oxide of mercury: Si 
Peroxide of nickel: Si 
Peroxide of ti 


To oxidize to the utmost, or 0 as to form 9 veroxide 

It containing a relatively large proportion of the acidic element 

OF group; a8, the persalts of iron. 

Persalt of tron: Fe2(SO4)3 Ferric sulphate, 

Persian berry: The fruit of any species of buckthorn (Rhamnus). 

Persulphate of iron: FeS205 Ferrous sulpnat 

Peruvian bark: See cinchona. 

Peruvian niter: See sodium nitrat 

Potalite: See lithium aluminum silico 

Petite-grain: Oil of orange leat. 

Pharmacopoetel strength: Any product made according to the U.S. Pharmacop- 
cele, adopted as the standard of the country in the food and drug act of 
1906. Earlier references are according to the British Pharmaconoela, 

Phenic acid: See phenol. 

Phenol: 3916-7 CglgO Cerbolic acid; coal tar creosot: 
alcohol; 81x carbon phenol, 

Phenol alcohol: Si ; 

Phenol hydride: See benzene. 

Phenol paper: 1936 Paper tr 

ethy! benzens 

Phial: A vial: especially # small glass medicine bottle. 

Phosphate of baryta: Ba2(POq)3 Barium phosphate. 

Phosphate of tron: 


phenic acid; phenol 


je manganous phos pha! 

Phosphate of protoxide of manganese: See manganous phosphate. 

Phosphate of soda: See sodium phosphate. 

Phosphine: See phosphorous hydride. 

Phosphoric oxychloride: See phosphorous oxychloride 

Phosphoric monoxychloride: See phosphorous oxychloride. 

Phosphorous hydride: 4055 PH3 Hydrogen phosphide; vhoschine; phospho- 
fous trihydride; phosphureted hydrogen. 

Phosphorous oxychloride: PC130 Phosphoric monoxychloride: shosphoric 
oxychloride. 

Phosphorous trihydride: See phosphorous hydride. 

Phosphureted hydrogen: See phosphorous hydride. 

Pimpernell, pimpinella root: The dried rhizome and roots of the burnet saxi- 
frage, used as @ diaphoretic and diuretic. 

Pineapple oil: See ethyl butyrate. 

Pink root: Any of several herbs of the genus Spigelia, especially S. marilend- 
tea, the American wormroot. Used as an anthelmintic. 
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Pipe, pipe cask: Two hogsheads or 129.7 gallons. 
Fipe clay: Highly plastic and fairly pure clay of a grayis! 
in making pipes, etc. 

Pipkin: A small earthen pot, usually one having a horizontal handle. 
Pipsissewa: Any evergreen herb of the genus Chimaphila, especially C. cor- 
ymbosa. Its astringent leaves have been used as @ tonic and diuretic. 

Pitch: A black or dark-colored viscous substance obtained as a residue in 
disttiling coal tar, wood tar, etc. 

Plaster: S040 An external application of a consistency harder than ointment, 
prepared for use by spreading it on linen, etc., to heal or soothe. 

Plaster of Paris: See calcium sulphate. 

Any of various imitation platinums. 

See platinum. 

Plating mobr: See platinum black. 

Platinous chloride: 3320, 4084 PtClz Bichloride of platinum; dichloride of 
platinum; platinum chloride. 

Platinum black: 3338 Finely divided platinum; platina mohr. 

Platinum chloride: See platinous chlorid 

Pleurisy root: The butterfly weed Asclepias tubero 


white color, used 


also its root, used os @ 


diaphoretic and expectorant especially in pleurisy. 
Plumbr A mordant in dying, using tin and acids or ammonium, 


of soda: Red | 

Plumbic acetate: See lead acetate. 

Podophyllin, podophyllum: The rhizome and rootlet of 
phyllum peltatum), used as a cholegogue and cathartic. 

Poke root, weed: See hellebor 

Polisher's putty: See stannic oxide. 

Polypody: Any fern of the genus Polypodium, P. vulgaris 1s common in North 
America. Also called male palypody. 

Pomace: The substance of apples or other fruit, crushed by grinding, as in 
making cider. 

Pony glass: A small liqueur glk 


or undersized beer glass. Shot gla! 


Porous: Full of pores, hense capabl 
Porphyrization: Grinding a substance to a fine powder on porphry stone. 
Porphyry: A slab or block of porphyry used for triturating drugs, etc. 
Porter: 856 A weak stout, contalning about 4% alcohol . 
Port fire: 2102 A fuse for firing cannon. 
Portugal: Possibly the Portugal laurel, A European everort 
‘a9u8 lusitanica) with handsome foliage and white flower 
Potash, potashes: 4181 Potassium carbonate, especially that obtained by 
leaching wood |, evaporating the lye, and calcining the residue. This 
ylelds crude potash, colored and very Impure. Purified potash, a white 
solid, 18 often called pearlash or pearl ashes 


n shrub (Laurocer- 


Potash of commerce: See potassium carbonate. 

Potash solution of sulphur: Probably sulphur dissolved in 
stum carbonate. 

Potash water: Potassium hydroxide in solution. 

Potassa: 3974 

Potassa hydrate: See potassium hydrate. 

Potassic: Read as potassium. Potassic sulphate=potassium sulphat 

Potassio-ferric tartrate: See ferric and potassium tartrate. 

jo-tartrate at antimony: See antimony tartrate. 

jo-tartrate of soda: See sodium and potassium tartrate. 

Potossium acetate: 4180 K(C2H302) Acetate of potash; digestive salt of sil- 
vius; diuretic salt; potassic acetate. 

Potassium acid oxalate: KH3(C204) Potassium quadroxalate; potassium tri- 
hydrogen oxalate: quadroxalate of potasse 

Potassium bicarbonate: 4183 KHCO3 Acid potassium carbonate; bicarbonate 
‘of potassa; hydrogen potassium carbonate; monopotassic carbonate. 

Potassium bichromate: 4187 KzCr207 Bichromate of potassium; potassic acid 
chromate: ootassic dichrome; potassium dichromate: red chromate of potash. 

Potassium binoxalate: KHC20q Essential salt of lemons; potassium hydrogen 
oxalate; salt of sorrel. 

Potassium bisulphate: KHSO4 Acid potassium sulphate; bisulohate of potash; 
monopotassic sulphate; potassium hydrogen sulphate. 

Potassium bitartrate: 4197 KHC4H406 Acid tartrate of potassa; argal: argol: 
cream of tartar; crystals of tartar; half refined tartar; supertartrate of pot- 
assa. 

Potassium carbonate: 4181 K,CO3 Carbonate of potassa: dinotassic carbo- 
nate: normal potassium carbonate: pearlash; potash; potash of commerce; 
potassium neutral carbonate; salt of tartar; salt of wormwood; subcarbo- 
nate of potassa. 

Potassium chlorate: 4184 KCLO3 Chlorate of potash; potassic chlorate. 

Potassium chloride: 4189 KCl Chloride of potas 
tide of potassium: febrifuge salt: febrifuge salt of sylvius; sylvit 

Potassium chromate: 4186 KzCrO4 Chromate of potassa; monochromate of 
potassa; neutral chromate of potassa: potassic chromate; salt of chrome; 
yellow chromate of potassa 

Potassium cyanide: 4202 KCy Cyanide of potash; cyanuret of potassium; pot- 
assic cyanide. 

Potassium dichromate: 4187 KyCr207 Bichromate of potassium: potassic acid 
chromate; potassic dichrome; red chromate of potash. 


solution of potas- 


al7é 


DICTIONARY 


Potassium ferricyanide: 4200 K3Fe(CNg Ferridcyanide of potassium: cote: 
tum ferricyenuret; red orussiate of ootesh. 

Potassium ferricyanuret: See potassium ferricyanide. 

Potassium ferrocyanide: 4201 KgFe(CN)g Ferrocyanuret of pot 
ferroprusstate of potassa; potassic ferrocyanide; orussiate of potas! 
low prussiate of potash. 

Potassium hydrate: See potassium hydroxide. 

Potassium hydrogen oxalate: See potassium binoxalate. 

Potassium hydrogen sulphate: See potassium bisulphate. 


Potassium hydroxide: 101, 3976 KOH Caustic potash, potassa: hydrated 
hydrate; potassic 


oxide oxide of potassa: hydrate of potessa; pota: 
hydrate; potassium hydroxide potassa: stock lye. 

Potassium hydroxide potassa: See potassium hydroxide 

Potassium todide: 4203 KI Potassic todid 

jum neutral carbonate: See potassium carbonate. 

Potassium nitrate: 4194 KNO3 Niter: nitrate of pot 


a; salt of lemon. 
Potassium permanganate: 3941, 4190 KMnO, Permangenate of potesh, 
Potassium quadroxalate: See potassium acid oxalate. 

Potassium sulphate: Kz804 Dipotassic sulphate; normal potassium sulphate: 
potassic sulphate; sal polychrest; sulphate of potassa: vitriolated tartar. 

Potassium sulphide: 4204 K2S_ Hepar of sulphur; liver of sulphur; sulphuret 
of potassium. 

Potassium sulphocyanate: See potassium sulphocyanide. 

Potassium sulphocyanide: 4208 KCNS Potassic sulphocyanide; potassium 
sulphocyanate; sulphocyanuret of potassium. 

Potassium tartrate: 4196 K2C4H4Og Neutral tartrate; neutral tartrate of pot- 
assium; soluble tartrate; tartrate of potasse; vegetable salt. 

Potassium trihydrogen oxalate: See potassium acid oxelate. 

Potter's clay, earth: A clay fairly free from tron, used in making pottery. 

Poultice: 5018 A hot, soft, moist mass, as of mustard, applied to 8 sore part 
‘of the body. . 

Pounce: 1954 A fine powder, a8 of cuttlefish bone, formerly used to prevent 
ink from blotting. Also powdered charcoal, etc., sprinkled over a stenci! 
to make a design, as on cloth. 

1 used for pouring by the drop. See 82, figures 1-4. 

Precipitated chalk: 1291 An ingredient in tooth paste. 

Precipitated sulphide of antimony: See antimony pentasulphide 

Prectoltated sulphur: 4351 A milk of sulphur, used in treating skin affections 
‘and 98 a mild laxative. 

Precipitation: See 24. 

Preston salts: See ammonium sesquicarbonate. 

Price's glycerine: Probably a brand name so try plain glycerin. 

Pricked paper: Paper with fine perforations for transferring patterns with chalk, 
lampblack, etc. 

Pricked wine: Decaying. discolored or spoiled wine. 

Prince Rupert's drop: 2373 A spectelly made drop of glass which shatters 
when its tail is snapped 

‘The fruit of the Ligustum vulg 

ee 1436, 

Protoacetate of iron: 118 Black liquor; dyer 
pyrolignite of tron; tar iron. 

Protocarbonate of iron: See ferrous cerbonate: 

Protochloride of gold: See aurous chloride. 

Protochloride of iron: See ferrous chloride. 

Protochloride of manganese: MnClz Mengsnous chloride. 

Protochloride of mercury: See mercurous chloride. 

Protochloride of tin: See stannous chloride. 

Protonitrate of iron: See ferrous nitrate 

Protonitrate of mercury: See mercurous nitr. 

Protosalts: Any salt corresponding to @ peroxide. 

Protosulphate of iron: See ferrous sulvhote. 

Protosulphate of mercury: See mercurous sulphate. 

Protosulphide of iron: See ferrous sulphide. 

Protosulphide of mercury: See mercuric sulphide. 

ee ferrous sulphide. 

See antimony trloxide. 

See barium oxide. 

Protoxide of bismuth: See bismuth trioxide. 

Protoxide of carbon: See carbonic oxide. 

Protoxide of chromium: See chromous oxide. 

Protoxide of copper: See cuprous oxide. 

Protoxide of iron: See ferrous oxide. 

Protoxide of mercury: See mercurous oxide. 

Protoxide of nickel: See nickelous oxide. 

Protoxide of silver: See silver oxide. 

Protoxide of tin: See stannous oxide. 

Proud flesh: An exuberant growth of granulation tissue In @ wound or ulcer. 

Prussian alkali: See 84. Sodium hydroxide at 8 strength of 95 degrees 

Prussian blue: See ferric ferrocyanide. 

Prussiate cake: Ferric ferrocyanide or ferrous ferricyanide pressed into cakes 
and used as blueing to whiten clothes. 

Prussiate of copper: See copper ferrocyanide. 

Prussiate of tron: See ferric citrate. 

Prussiate of mercury: See mercuric cyanide. 

Prussiate of potash, potassa: See potassium ferrocyanide. 


acetate of tron; iron liquor; 
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Pulverulent: Something easily pulverized to a fine powder. 

Pumice stone: A light, porous, volcanic rock. 

Purified salt: Any salt with all its impuritles removed. 

Purple of cassius: 2720 Gold purple; a purole pigment. 

Purple precipitate of cassius: Same as purple of cassius. 

Porpurate of ammonia: CgHgNgOg.H20 Murexide of ammonia. 

Pustulant: Producing pustule: 

Pustule: A small circumscribed elevation of the skin with an inflamed bese, 
containing pus. 

Putresctble: A substance, usually nitrogenous, which is lable to undergo 
bacterial decomposition when in contact with air and moisture at ordinary 
temperatures. 

Putrid fermentation: Putrefaction; rotting, 

Pyro: See vyrogallic acid. 

Pyroborate: See sodium borate. 

Pyrogallic acid: 3909-10 HCgHs03 galline; pyro; pyrogallol. 

Pyrogallol: See pyrogallic acid. 

Pyrogenous oll of turpentine: See oll of turpentine. 

Pyroligneous acid: See acetic acid. 

Pyroligneous ether: See ethyl acetate. 

Pyrolignite of tron: See protoacetate of tron. 

Pyrolusite: See manganese dioxide. 

Pyrophorous: 4340 Any of several substances, or mixtures, which ignite 
Spontaneously on exposure to air, a8 a carbonized mixture of alum and 
Sugar, of finely divided lead or iron, 

Pyrophosphate of soda: See sodium pyrophosphate. 

Pyroxilic spirit: Wood naptha. 

Pyroxylin: 2141 C12H14(ONO2)g04 Gellulose nitrat 


Quadrisiticate: See sodium silicate 

Quadroxalate of potassa: See potassium acid oxalate. 

Quartation: The alloying with silver of @ button rich in gold, to reduce the 
gold to such a proportion (usually 1/4 or less) that the acid used in part- 
Ing may act as desired. 

Quassia: A bitter drug extracted from quassia wood, 

Queen's root: The dried root of the queenroot, Stillingis sylvatica, used as 
an emetic and cathartic. 

Quercitron bark: Bark of the black oak Quercus velutrina, used in tanning and 
dying. 

Quicklime: See calcium oxide, 

Quick match: 2060 A thread or wick of cotton impregnated with an inflamma- 
ble mixture (usually 4 aste of gunpowder and starch). It is used in car- 
rying fire trem ore part to another in fireworks and in lighting flares. 

Quicksilver: Mer 

Quinine sulphate: 4265 (C2oHz4O2N2)2H2S04+7H20 Disulohate of quinia; 
sulphate of quinine. 

Quinta: 112 Ibs. English; 100 Ibs. U.S. 


Radical vinegar: See acetic acid. 

Rakasiri: $115 Oil of rosemary dissolved in common gin. 

Ramie: See China grass, 

Rancid: Spoiled. 

Unpasturized milk. 

Unbotled linseed ott. 

Raw sugar: Unrefined sugar. 

Reagent: 4372 Any substance which, because it takes part in certain re: 
fons, 1s used in detecting, examining, or measuring other substance, 

Preparing material 


guncotton. 


Reaumur's thermometer 
Recent: Something made recently and so is at full potency. 

Rectified: 3848 Any substance distilled more than once for added purity. 
Rectified spirits: 1435 Alcohol distilled until it has only 16% water, 
Red argol: See argal. 


Red arsenic: See arsenic disulphide. 
Red bark: A red variety of cinchona bark obtained from Cinchona succiruba 
and its hybrids. 


A Mediteranian coral, Corallium nobile, Also known as C. rubrum. 
lac resin. 


Red lake: S 

Red lead: See 

Red liquor: 100 A solution conaisting chiefly of aluminum acetat 
mordant, especially in dying red. 


used ase 
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Red mercuric oxide: See mercuric oxid 
Red mercuric sulphide: See mercuric sulphide. 
Red ochre: See ferric oxide. 

Red oxide of copper: See cuprous oxide. 

Red oxide of iron: See ferric oxide. 

Red oxide of mercury: See mercuric oxide. 
Red Peruvian bark: See cinchona. 


jee potassium ferricyanide. 
wunders: Red sandaiwood, 

rigs: 108 A tin spirit used in dying red. 
Red sulphide of arsenic: See arsenic disulphide. 


Red sulphuret of mercury: See mercuric sulphide. 
Red tartar: Potassium bitartrate deposited during the fermentation of red wine, 


Reduction: See 26. 

Refractory clay ant clay high in silica and aluminum oxide. 

Reguline, regulus: The more or less impure button, globule or mass of metal 
formed beneath the slag in melting ores. 

Sb Antimony 

Rennet: The lining membrane of the stomach of the unweaned calf or other 
animal, especially the fourth stomach of ruminants. Used in curdling 


‘cond part of the operation of parting gold. 

precipit etc. 

Resin: A solid or semisolid organic substance exuded from various plants and 
tre the pines. 

Act of separating 3 compound into its elements or component parts. 

Resolvent: That which has the power to disperse Inflamatory or other lesions; 

8 discutient; anything which aids the absorbtion of effused products. 

Reverbatory furnace: A furnace or kiln in which the flame or heat is reflected 
from the inside surfaces onto the material being treated. 

Rhamaus: See vervain. 

Rhatany root: The dried root of either of two American shrubs, Krameria trian= 
dra and K. ergentes, used 

Rhizome: A root, usually one which sends out shoots. 

Rhodium wood: The fragrant wood of the root and stem of either of the herbs 
Convolvulus scoparius and C. virgatus 

Rhombic phosphate of soda: See sodium phosphate. 

Rice spirit: Alcohol from rice fermentation 

Rice water: A drink, chiefly for invalids, made by boiling a small quantity of 
rice in water. 

Riddle: A sieve with coarse m vsually of wire. 

Roche alum: 4256 A variety of ordinary alum, 

Rochelle salt; See sodium potassium tartrate. 

Roll annotto: Annetto put up in rolls. See annatto, 

Roll sulphur: 4353 Sulphur distilled and condensed as a liquid which is cast 
into sticks or rolls 

Roman alum: Ordinery alum crystallized in cubes. 

Roman vitriol: See cupric sulphat 

Ropey: A cloudy, oily look to wine needing tannin, Also capable of being 
drawn into a thread: viscous; tenacious; glutinous 

Rosaniline: 2553 The base of many eniline dyes. 

Rose geranium: Geranium oil. 

Rose pink: 2685 Whiting dyed pink as a pigment, dentifrice, etc. 

Rose water: A watery solution of the essence of the rose made by distilling 
the (resh flowers with water. 

Rosolic acid: CaoH 1503 A crystalline acid obtained by heating a mixture of 
phenol and cresylic acid with sulphuric acid arsenic acid; by the action 
of oitrons acid on rosaniline, etc. 

To steep (cloth) in an alkiline lye in order to remove the oil, 
grease and dressing. 

Rotten stone: A friable siliceous ston 


Rouge: See ferric oxide 

Rubefacient: A substance for external application, producing redn 
skin. 

Rubine: Any of certain red dy 

Rue: A European, strong scented perennial woody herb (Ruta graveolens) with 
a bitter taste. 

Runnings: That which runs off in distilling. 

Russia isinglass: Isinglass made from the bladders of the huso or large atur- 


5 


& Mexican plant (Skoinolon officinale), family Melanthacreat 
Mts seeds, used as a source of veratrine and in the preparation of an in- 
Secticide, especially for head lice. 

Sacharify: To convert starch into sugar. 


geon. 
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Sacharine fermentation: See 16. That by which starch and gum are converted 
into sugar. 

Saccharometer: Any device for measuring sugar in solution. 

Saffron: A species of crocus (Crocus sativus) with purple flowers, and the 
drug, flavor and dyestuff it yields. 

Sayo: A dry, granulated or powdered starch from the pith of the sago palm, 
used as food and for stiffening textiles. 

Saint John's bread: Carob. 

Sal ammonia, ammontac: See ammonium chloride. 

Sal enixum: The refuse from the making of nitric acid. 

Saleratus: See sodium bicarbonate. 

Saleratus water: A solution af sodium bicarbonate. 

Salicin, salicine: 4021 C3HgQ7 A bitter white crystalline glucoside, 
found in the bark and leaves of several species of willow (Salix) and pop- 
Jar. On hydrolysis (by the enzyme emulsion or otherwise) it yields dex- 
trose and saligenin, it 1s used In medicine as an antipyretic, antirheuma- 
tc, and tonic, 

Salicylate of methyl: CgH4(OH)CO2CH3 The methyl salt of salicylic acid. 

Salifiable: Capable of being formed into a salt. 

Saligenin; CgH4(OH)CH2OH A white crystalline compound obtained by the 
hydrolysis of salactn. 

Saline: Containing a salt. 

Saline draughts: Sour drinks such as lemonade 

Salmiac, salmtak: See ammonium chloride. 

Sal polychrest: See potassium sulpha 

Sal soda: Grystalline sodium carbona 

Salt: Usually means sodium chloride. 

Salt acid: See hydrochloric acid. 

Salt of amber: See succinic acid. 

Salt of antimony: A double salt of antimony fluoride and ammonium sulphate 
used as @ mordant. 

Salt of barilla; See sodium carbonate. 

Salt of benzoin: See benzoic acid. 

Salt of chrome: See potassium chrom 

Salt of colcothar: See ferrous sulphate. 

Salt of iron: See ferrous sulphate. 

Salt of lemon; See potassium binoxal 

Salt of satum: See lead acetate, 

Salt of seignette: See sodium pot 

Salt of soda: See sodium carbonate. 

See potassium binoxalate. 

¢ ferrous sulph 

potassium carbonat 

Salt of vitriol: See zinc sulphat 

Salt of wormwood: See potassium carbonate. 

Saltpeter, saltpetre: See potassium nitra 

Saltpeter paper: See touch paper. 

Sal volatile: See ammonium carbon 

Sandal: Sandalwood. 

Sandarac: A brittle, faintly aromatic, translucent resin obtained from the 

ndarac tree, usually in the form of small pale-yellow grains or tears. 

Used in varnish and a8 incense. 

Sand bath: See 4. A pan of hot sand in which v 
immersed. 

Santal: Denotes the sandalwood tre 

Santaline: Sandalwood oil. 

Sentonate of soda: 4649 C15H1904Nz Sodium santonate 

Santonica: An anthelmintic drug consisting of the unexpanded dried heads of 
the wormwood, Artemisia pauciflora; levant wormseed. 

Santonin, santonine: CjsH1gO3 A colorless, crystalline, slightly bitter 
compound, occuring in santonica and in other species of Artimisia, and 


used ef an anthelmintic, In overdose it products poisoning and distucb- 
ance of vision, 


Sep green: A dull-green lake prepared from buckthorn berri 
Sapolio: A trade name for an old brand of English complexion soap. 
Saponacevus, Resembliny soap; having the qualities of soap. 
Saponification: Act, process or result of soap making; saponify. 
The color sapphire blue 
Any of various species of Smilax, as S. officinalis, $. papy- 
racea and S. medica: the dried, cordlike roots of any of these, used in 
the form of a decoction, infusion, fluid extract of syrup as @ mild tonic 
and alterative. 

gafras: The dried bark of the root of Sassafras variifolium. used 

diaphoretic, a flavoring agent, and aromatic bitte 

aromatic, volatite ofl used in perfumes. 

Saturation: See 27. 

Savin, savine: A Eurasian evergreen (Juniperus sabina). its bitter. acrid 
tops are sometimes used in medicine for gout, amenorrhea, as an aborti- 
factent, ete. 

Savonettes: Small balls of perfumed soap, usually for guests. 

Savory: An aromatic European mint (Satureia hortengig) much uged In Cooking. 
Also calted summer savory. 

Scables: Itch caused by mites; mange. 

Scald: A sudden covering of a substance with boiling water. 

Scale litharge: Newly formed litharge before being ground. 

Scammany: The dried root of Convolvulus scammonia; the resin obtained 


tum tartrat 


jels to be heated are partly 


. Check context for which part of tree. 


a 
It also ylelds an 
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exudation from the living root or prepared by extracting the dried root with 
alcohol and precipitating with water. It is 8 drastic cathartic. 

Scheel's green: See copper arsenite. 

Schiff's table 628 A table of soda solutions. 

salt: See antimony pentasulphide. 

alkalimeter: See 82. 

Scio, or chio, turpentine: Turpentine obtainéd from Pinus cistalia terebinthus. 

Scorbutic: One having scurvy; an entiscorbutic. 

The refuse from the smelting of metals, reduction of ores, 
etc.: dross; slag, etc. 

Scratch brush: One made from fine brass wire. 
Scrofule: Tuberculosis of the lymphatic glands 
enlargement of the glands; king's evil. 
Scruple: An apothecartes* weight equal to 1/3 dram. 
Scurfy: A skin condition producing flakey scale 

Scurvy grass: Any of several cresses, esveclally Cochleeria officinalis, 
found in arctic regions. It {s 8 remedy for scurvy. 

Sebacic ether: Sebic or sebacic acid: obtained from the distillation of oleic acid. 

Seed lac: A resinous substance secreted by a scale insect (Tachardia lacca) 
‘When crushed and washed it becomes granular and {s known as seed lac. 

Setgnette's See sodium and potassium tartrate. 

Selenite: See calcium sulphate. 

Senega, seneka: The dried root of the Polygala senega, containing an irritat~ 
Ing saponin, senegin and used as an expectorant. 

Senna; The dried leaflets of certain species of Cassia, esvecially Cassia 

cutifolia, used in medicine as 9 purgative. 

Sepia bone: Cuttlefish bone. 

Serpeniaria: The dried rhizome and roots of the birthwort Aristolochia serpen- 
tatia and of the Texas snokeroot (A. reticulata) used for aromatic bitters 

Sesquicarbonate of ammonia: See ammonium sesquicarbonate. 

Sesquicarbonate of soda: See sodium sesquicerbonate. 

Sesquichloride of aluminum: See aluminum chloride. 

Sesquichloride of antimony: See antimony chloride. 

Sesquichloride of arsenic: See arsenic trichlorid 

Sesquichloride of iron: See ferric chloride. 

Sesquiferrocyanide of iron: See ferric ferrocyanide, 

Sesquioxide of chromium: Cr203 Chromic oxide 

Sesquioxide of iron: See ferric oxide. 

Sesquioxide of manganese: MnzO3 Manganic oxide. 

Sesquioxide of nickel: See nickel peroxide. 

Sesquioxide of tin: 4120 Sn203 

Sesquiphosphate of tron: See ferric phosphate. 

Sesquisalt of iron: See ferric sulpha: 

luminum sulphate 

Sesquisulohate of iron: See ferric sulphate. 

Sesquisulphide of arsenic: See arsenic trisulphide. 

Sesquisulphuret of antimony: See antimony sulphide, black 

Sharp sand: A sand in which the grains are angular rather than rounded. 

Shave grass: The scouring rush, Equisetum. 

Sheepfoot jelly: The gelatinous substance obtained by boiling the bird's foot 
trefoil, Lotus corniculatus. 

Shellbark: Shagbark; shellbark hickory. 

Shell Lime: Lime gotten by calcining shells. 

Shoemaker's black: See ferrous sulphi 

Siderite: See ferrous carbonate. 

Sienna: An earthy substance, brownish-yellow (raw sienna) and orange-red or 
reddish-brown when burnt {burnt sienna), much used a6 » pigment. It owes 
Its colors to oxides of iron and, usually, of manganese 

Silex: $102 Silica, especially in the form of quartz. 

Silice jell, jelly: 2819 A form of colloidal silica, like coar: 
rance, but possessing many fine pore 

Silicate: To combine with silica or silica: 
ca or silicates. 

Silicate of pot 


especially of the neck, with 


ind in ape: 
‘and therefore extremely absorbent. 
10 coat oF impregnate with séli- 


2816 KzSi03 Potassium silicate. 

Silicate of soda: See sodium silicat 

Silicious sand: Sand with # high silice content. 

Silicic acid: In old formulas, silica, unless elaborated on. 

Silicum: silica. 

Silver chloride: 3214, 4083 AgCl Argentlc chloride; chloride of silver: mono- 
chloride of silver. 

Iver cyanide: 3697 AgCn Argentic cyanide; hydrocyanate of silver, 

Sliver glance: See silver sulphide. 

Stlver monoxide: See silver oxide. 

Silver nitrate: 4077 AgNO3z Argentic nitrate. 

Silver oxide: 4078 Agz2O Argentic oxide: orotoxide of silver; silver monoxide. 

Silver sand: Ahard, heavy, silver-colored sand used by lithograohers for 
rubbing stones to a level surface. 

Silver sulphide: 4082 Ag2S Argentite; silver glance; sulohuret of silver: vit- 
reous silver. 

Simple syrup: Syrup made uo of only syrup and water. 

Bix carbon phenol: See phenol. 

Size: Any substence used to fill the surface pores of cloth, paver, etc. 

Slake: To cause (lime) to heat and crumble by treatment with water; to hy- 
‘drate; also to alter (lime) by exposure to air. 

Slaked lime: Lime which has been treated with water, 

‘Small beer: Beer with a very low alcoholic content. 
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Smait, smalts: 2687 A blue pigment. 
‘Smartweed: The water pepper (Persicaria hydropiper); also any of several 
species of persicaria having acrid juice. 
Smelling salts: See ammonium sesquicerbonate. 
‘Smithsonite; See zinc carbon: 
Soaper salts: Impure votassium hydroxid 
Soap lees: The impure alkaline liquor left over from soap making. 
Soap lye: Same as soap lees. 
Soap varnish: 3824 A mixture of soap, linseed ofl and litharge for bronzing. 
Socotrine aloes: Aloes from the island of Socotra off Cape Guardaful, Africa. 
Soda: See sodium carbonate 
Soda ash: See sodium carbon: 
Soda crystals: See sodium carbona! 
Soda glass: See sodium silic 
Sodic: Read as sodium. Sodic carbonate: sodium carbonat 
Sodic carbonate: See sodium carbona: 
Sodic hydrate: See sodium hydroxide. 
Sodium acetate: 4206 Na{C2H302).3Hz0 Acetate of soda. 
Sodium acid sulphate: See sodium bisulphate. 
Sodium and potassium tartrate: See sodium pot 
Sodium biborate: See sodium bore! 


monosodic carbonate; sodium hydrocarbonate 

Sodium bisulphate: NaHSO4 —_Bisulphate of soda; sodium acid sulphate. 

Sodium borate: NazB407.10H20 Borate of sodium; borax: pyroborate; sodium 
biborate; sodium tetraborate. 

Sodium carbonate: 4208 NazCO3.10H20 Carbonate of soda; monocarbonate 
of soda; natron; sal soda; salt of barille; salt of sods; soda; soda ash; 
soda crystals; sodic carbonate: subcarbonate of soda; washing soda. 

Sodium chloride: 4215 NaCl Common salt; halite; marine salt; muriate of 
soda. 

Sodium hydrocarbonate: Se 

Sodium hydroxtd 
hydrete. 

Sodium nitrate: NaNOg Caliche: chilian 
peter. 

Sodium phosphate: 4210 NazHPO4.12H20 Disodic orthophosphate; hydro- 
Sodic phosphate; perlate salt; ohosphate of soda; rhombic phosphate of 
Sodo; tasteless salt; tribasic phosohate of soda. 

Sodium pot 
rochelle salts; salt of seignette; sodium and potassium tartra 
Soda; tartarized soda; tartrate of potassium and soda. 

Sodium pyrophosphate: NaqP207+10H20 Calcined sodium phosphate; normal 
Sodium pyrophosphate. 

Sodium silicate: 2816 Na2Si402 Quadrisilicate; soda glass; soluble glass; 
tetra sillcate; water glass. 

Sodium sulohate: 4207 Na2SO. 
soda; thenardite mirtbilit 

Sodium sutohite: NazSO3 Sodic sulohite: sulohite of soda. 

Sodlum tetraborate: See sodium borate. 

Soft soso: Soap with potassium hydroxide for a bi 

Solid bitumen: Asphalt. 

Solomon's seal: An herb, Polygonatum, used to flavor bee 

Soluble glass: See sodium ailicat 

Soluble Indigo: A blue oigment, ammonium sulohate end/or potassium sul 

Solution of ammonia: See ammonia, solution of. 

Solution of tin: Tin dissolved in acids for dying. See 107-13. 

Sonorous cake stearine: Stearine 80 pure and hard it rings. 

Sour: See 105. A sulphuric acid and water solution used for dying. 

Spanish brown: Earth of dark reddish-brown (due to the presence of iron ox- 

1d 88 8 pigment. 


sodium bicarbon 
102, 3979 NaOH Caustic soda; hydrate of soda; sodic 


Itpeter; cubic niter; Peruvian salt~ 


tartarated 


10H20 Gtaubertt 
wonderful salt. 


glouber's si 


Sperm oll: Oil from the soerm whale. 


Spermaceti: A white, 


waxy solid which separates from the ofl obtained from 

the soerm whale, the dolphin and allied cetaceai 

Sphalerite: See zinc sulohide. 

Spite: A plug for a wine vat. 

Spirit, spirits: See 17. Any liquid produced by distillation. 
tc; also, various solutions used in dying, 

Spirit of minderous: See ammonium acetate. 

Spirit of salts: See hydrochloric acid. 

Spirit of tar: (2417)? 

Spirit of wine: Alcohol; rectified spirit. 

Spirit lamp: A lamp which burns alcohol. 

Spirttous: Refined; pure. 

Spirits of hartshorn: See ammonia, solution of. 

Spirits of niter: 70% absolute nitric acid, HNO3, and 30% water. 

Spirit varnish: 2903 Varnish with an alcoholic base. 

Spirit tin: 107 Tin digested in acids and used as mordants. 

Spirit turpentine: See ofl of turpentine. 

Svodumene: See lithium aluminum sulphate. 

Sponglopitene: A kind of cloth interwoven with small pieces of sponge and 
rendered watercroof on one side. When moistened with hot water it was 


Usually alcohol- 
Such as tin spirits, etc. 
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used as 8 poultice. 

Spongy platinum: 3336-7, 4086. 

Spontaneous: Self-acting with no external cause. 

Sprat: A small herring. 

Squaw vine: See partridgeberry. 

Squill: The cut and dried fleshy inner scales of the white variety of the bulb 
Urgines scilla, or the younger bulbs of U. indica. It is used as an ex- 
Pectorant, cardiac stimulant and diuretic. 

‘Squirrel corn: A North American herb (Dicentra canadensis! 

Stannate of potassa: K78n03.3H20 Potasstum stannate. 

Stannate of soda: Na7&n03.3H20 Sodium stannate. 

Stannic acid: 4121 Hz8n03. 

Stannic chloride: 4124 SnClq Bichloride of tin; butter of tin; chloride of tin; 
Libavius" fuming liquor; perchloride of tin; permurlate of tin; tetrachloride 
of tin, 

Stannic oxide: 4121-2 SnO2 Binoxide of tin; cassiterit 
‘oxide of tin; tin putty. 

Stannous chloride: 4123 SnClz Dichloride of tin; murtate of tin; protochloride 
of tin; tin crystals. 

Stannous chloride, hydrated: SnCl2.2H20 Tin 

Stannous oxide: 4119 SnO Monoxide of tin; oxide of tin; protoxide of tin. 

Star anise: The dried fruit of the illictum, used as a spice. 

Starch gum: Dextrife. 

Stavesacre: A Eurasian larkspur (Delphintum staphisagria). [ts seeds contain 
delphinine, which ts violently emetic and cathartic and which is used as 
4 fish poison. A tincture or ointment prepared from the seeds is used to 
kill lice on the head or body. 

Steam bath: To subject 6 substance to steam as ina kitchen steamer, 

Steam glue: (2287) ? 

Steam jacket: An outer casing between which and an inner cylinder (or other 
body) can be passed a current of steam, air, 

Stearlo acid: 4328 CH3(CH2)1§COz A white, crystalline fatty acid obtained 
by saponification of tallow or other hard fats containing stearin; octadec- 
anoic acid. It melts to an olly liquid at 693°C. (156,7° F.). It is used 
chiefly for making candles, usually with the addition of parrafin. Com- 
mercial stearic acid (steerine) 1s commonly ® mixture of stearic and palm- 
tie acide. 


Stearine: See stearic acid. 
Stearopten: 1472 The part of an e: 
or long standing. 
Steep: See 39. Macerat 
Stereo-chromic painting: A process of mural painting in which the pigment is 

fixed by 8 series of reactions between the lime, fluosilicic acid, and so- 
dium silicate. 
Stibnite antimonite: See antimony sulphide, black. 


turkey corn, 


dioxide of tin; per~ 


ntial oll separated as a solid on cooling 


Stillingia; 4587 The dried root of the queensroot Stillingta silvatica, used as 
an emetic and cathartic, 
Stock lye: See potassium hydroxide. 


Stone blue: See azurite. 

Stone paper: 1934 Sandpaper made with powdered pumice stone. 
Stone ware: A coarse potter's ware, glazed and fired to a density, 
Stoneware head: One used for distilling corrosive substances. 


Stopcock: A cock or valve for stopping or regulating the flow through a pipe, 
etc. 


johate.storax: A resin derived from various trees of the genus styrax, especially 


Styrax officinalis. It was formerly used as incen: 
+ 4499 The dried leaves of the jimson weed, used in medicine 
‘Similarly to belladonna, especially in asthma. It contains the alkaloids 
atropine, hyoscyamine and scopolomine. 

: 2352, 2419 A brilllant lead glass used in making artificial gems. 

Stratum: Layer 

Stream tin: Cassiterite accumulated in alluvial deposits. 

Strike: To precipitate (a dye) by a motdant. Also, to cause (a dye) to be ab- 
sorbed by an inert bai 

Strong muriatic acid: At least 35% hydrochloric acid in water. 

Strontanite: See strontium carbonate. 

Strontium carbonate: SrCO3 Carbonate of strontia; strontanite. 

Strichnia, strichnine: 4008 C2)Hz2N202 A very poisonous alkaloid obtained 
from various plants of the genus Strychno: from the seeds of the St. 
Ignatius’ bean (S. tgnatil) and from nux vomica. It is used in medicine 
{usually as a sulphate) as a tonic and stimulant for the central nervous 
system. 

Styptic: See astringent. 

Styrax calamita: A small shrub or tree of Asia Minor yielding a resin similar 
to storax.and used in medicine. 

Styrol: See 4315. 

Subacetate of copper: See copper acetate. 

Subacetate of lead: See tribasic lead acetate 

Subcarbonate of iron: See ferrous carbonate. 

Subcarbonate of potash: See potassium carbonate. 

Subcarbonate of soda: See sodium carbonat 

Subchloride of copper: See cuprous chloride. 

Subchloride of mercury: See mercurous chloride. 

Sublimation. sublime: See 30. 

Sublimed sulphur: See flowers of sulphur. 


GRANDDAD'S BOOK OF CHEMISTRY 


Submuriate of mercury: See mercurous chloride. 

Subnitrate of bismuth: See bismuth subnitrate. 

Suboxide of copper: See cuprous oxide. 

mercurous oxide 

it: Chemically, an oxysalt, aa bismuth oxychloride or bismuth exyni- 
formed from hydrolysis of bismuth salts in water. 

Subsidence: To sink or fall to the bottom; to settle 

which color without a mordant. 


Subsulphate of mercury: Si 

Succinic acid: 4306 (CH2COzH)2 Salt of amber. 

Sudorific: Causing or inducing sweat, diaphoretic. 

Suet: The hard fat about the kidneys and loins in beef and mutton, which, 
when melted and freed from the membranes, forms tallow. 

Sugar of lead: See lead acetate. 

Sugar of milk; See lactose. 


Sugar of resin: 4313 A substance used to waterproof gunpowder, matches, 
‘etc. 


Sulphantimontate of potassa: K3SbSq Potassium thioantimontat: 

Sulphate: To treat or {mpregnate with sulphuric acid or a sulphati 
Into a sulphate. 

Sulphate of alumina: See aluminum sulphate. 

Sulohate of ammonia: See ammonium sulphate. 

Sulphate of atropta: (C17H2303N)2H2SOq Atropine sulphate. 

Sulohate of beryta: See barium sulphate. 

Sulphate of chromlum: Cr8O4.7H20 Chromium sulphate. 

Sulohate of cobalt: Coz(804)3 Cobalt sulphate. 

Sulphate of copper: See cupric sulphate. 

Sulphate of indigo: CygHgN20z.. $0, 

Sulphate of iron: See ferrous aulphate. 


to convert 


calcium sulphate. 
239 LtzSO4 Lithium sulphé 


Sulphate of nickel: 4177 NiSO4.7Hz0 Nickelous sulphate. 

Sulphate of oxide of ammonta: See ammonium sulphat 

Sulphate of peroxide of iron: (2676)? 

Sulphate of potassa: See potassium aulphate. 

Sulphate of protoxide of manganese: See manganous sulphate. 

Sulphate of quinine: See quinine sulphate. 

Sulphate of rosaniline: Rosaniline sulphate. 

Sulphate of silver: 4081 Ag2S04 Stiver sulphat 

Sulohate of soda: See sodium sulphat 

Sulphate of strychnia: (C2 1H2202N2)2.H2S04*SH20 Strychaine sulphate. 

Sulphate of the suboxide of mercury: See mercurous sulphat 

Sulphate of zinc: See zinc sulphat 

Sulphide of ammonia: See ammonium sulphide. 

Sulohide of antimony: See antimony sulphide, black. 

Sulphide of arsenic: S nic disulphide 

Sulphide of barium: BaS Barium sulphide. 

Sulphide of cadmium: See cadmium sulohid 

Sulphide of calcium: See calcium sulphide. 

Sulohide of carbon: See carbon disulphid 

Sulphide of copper: CuS Cupric sulphide. 

Sulphide of hydrogen: See hydrogen sulphide. 

Sulphide of iron: See ferrous sulphide. 

Sulohide of magnesia: 4247 MgS Magnesium sulphide. 

Sulphide of mercury: See mercuric sulphide. 

Sulohide of potassium: KS Potassium sulphide. 

Sulohide of silver: See silver sulphid 

Sulphide of soda: NazS Sodium sulphide. 

Sulphite: 3864 The salts formed by the combination of sulphurous acid with 
a base. 

Sulphite of lime: CaSO3.2H20 Calcium sulphite. 

Sulphite of potassa: K2SQ3.2H20 Potassium sulphite 

Sulphite of soda: See sodium sulphite. 

Sulpho-carbolate of zinc: (CgH4SO3H)22n Zinc sulphophenolate. 

Sulpho-carbonic acid: See carbon disulphide. 

Sulphocyanide of ammonium: 4226 NH4CNS Ammonium sulphocyanide. 

Sulphocyanide of potassium: See potassium sulphocyanide. 

Sulphocyanuret of potassium: See potassium sulphocyantde. 

Sulphydric acid: See hydrogen sulphide. 

Sulphurated antimony: See antimony pentasulphide. 

Sulphuration: The process in which materials are bl 
the fumes of burning sulphur. 

Sulphuret: Read as sulphide, Sulphuret of potassium=potassium sulphide, etc. 

Sulphureted hydrogen: See hydrogen sulphide. 

Sulphureted sulphide of calcium: CaSz Calcium disulphide. 

Sulohureted water: 4462 Water impregnated with hydrogen sulphide. 

Sulphuric acid; 3854-60 H28Oq Oil of vitriol. See page 221. 

Sulphuric ether: See ethyl oxide. 

Sulphurous acid: 1718, 3864-S-6-8, 4066 HzO, Sulphurous anhydride. 

Suiphurous anhydride: See sulphurous acid. 

Sulphur vivum: 4358 S Black sulphur; crude sulphur; horse brimstone. 

Sumac, sumach: A material used in tanning and dying, consisting of the dried 


ched by the exposure to 
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and powdered leaves and flower clusters of various species of sumac. 
‘Sumac contains from 10 to 38% tannin. 

Summer savory: See savory. 

Superadded: A substance added by choice, over and above what 1s desired. 

Superincumbent: Lying or resting on so as to exert pressure. 

Supernatant: Floating on the sutface, as oll on water.Also, the liquid left 
over after precipitation. 

Supersaturate: To add to beyond saturation. 

Supertartrate of potassium: See potassium bitartrat 

‘Sweet flag: The aromatic root of the Acorus calamus, used as a carminative 
and tonic in dyspepsia end colic. 

Sweet marjoram: An aromatic European herb (Marjorana hortensis), closely 
related to the wild marjoram (Oreganum vulgare). 

Sweetmouth glue: Glue which 18 to be wet with the tongue, as stamps, env 
open, slightly sweetened eo it won't taste bad. 

Sweet oll: Any mild, edible oil, as olive oil. 

Sweet spirits of niter: 4289 An alcoholic solution of nitrous ether 

‘Sweet yeast: (730)? 

Swilled: Swirled 

Sylvite: See potassium chloride. 

Syrup of ether: 4653 A calming medicine made of ethyl oxide and syrup. 

Syrup of lemons: Lemon juice extract, etc., mixed with syrup. 

Syrup of 

Syrup of violets 


Violet scent mixed with syrup. 


T 


Tollow: The fet of enimals like the ox and sheep, extracted from membranous 
and fibrous matter by melting, It is solid, white and almost t when 
pure, and Is used in soap, candles, oleomargarine, etc. 

Tanberk: Any bark rich In tannin, bruised or cut Into smell cleces, end used 
tn tanning. 

Tan liquor: Tanning Liquor. 

Tannate of iron: 4170 Fe(Cy3Hg07CO2)2 Ferrous tani 

Tannate of lime: 2330 Boiler encrustations broken down by tannin. 

Tannate of quinta: Quinine impregnated with tannin, 

Tonnlc acid: 3911-12 C4H,9Og Tannin. 

Tannin: An amorphous, strongly astringent substance obtained in the form of 
brownish-white shining scales from galinuts (of which It constitutes $0% 
‘or more), sumac, valonta and other plant products. 

Tansy: Any plant of the genus Tanacetum. The common tansy (T. vulgare) has 
‘8 strong eromatic odor and a very bitter taste. It was formerly much used 
in cookery and in medicine es @ bitter tonic. 

Tapioca paper: 3157 A paper used for copying photographs by artificial light. 

Tar: A thick, dark-brown or black, viscous liquid obtained by the distillation 
‘of wood, coal and other organic materials, and having a varied composi- 
tlon according to the temperature and material employed in obtaining it, 

Taraxacum: The dried rhizome and roots of the dandelion Taraxacum officinale, 
used as 8 bitter and laxative. 

Tar tron: See protoscetate of iron 

Tartar: A substance existing in the juice of grapes and deposited in winecasks 
a8 8 pale or derk reddish crust or sediment. 

Tartarated antimony: See antimony tartr 

Tartareted tron: See ferric and potessium tartra! 

Tartarated soda: See sodium potassium tartra 

antimony tartrate. 

3929-30 C4HgOg A colorless crystalline acid found in frutt 
juices, etc. and obtained from tartar. Used in cookery, medicine, etc. 

Tatrarized antimony: See antimony tartrate. 

Tartrate of antimony: See antimony tartrate. 

Tartrate of iron and potesstum: See ferric and potassium tartrate 

Tartrate of lead: PbC4H406 Lead tortrat 

Tartrate of lime: CaC4H405.4H20 Calcium tartrate. 

Tartrate of potassa: See potassium tartrate. 

Tartrate of potesss and iron: See ferric and potassium tartrate. 

Tartrete of potassium and soda: See sodium potassium tartrate. 

Tartrate of silver: AggC4H4Og Silver tartrate. 

Tasteless sicohol: That which 1s pure and free from foreign matter. 

Tastel jee sodium phosphate. 

Tears: Drop-size bits. 

Teel: Sesame oll. 

Tenacity: The resistance to being pulled asunder by the force of tension. 

Tenorite: See cupric oxide. 

Terchloride of entimony: See antimony chloride 

Terchloride of arsenic: See arsenic trichloride. 

Terchloride of gold: See auric chloride. 

Terhydride of nitrogen: See ammonia 

Ternitrate of bismuth: See bismuth nitrate. 

Teroxide of antimony: See antimony trioxide. 

Teroxide of bismuth: See bismuth trioxide. 

Terpin, terpine: 4312 C19H}g(OH)2 Terpin. 

Terpinol, terpinole: See terpin. 

Terra merita: Tumeric. 
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Tersulphate of iron: 4168 Fe2(SOq)3 Ferric sulphate. 

Tersulphide of antimony: See antimony sulphide, black. 

Tersulohide of arsenic: See arsenic trisulphide. 

nic: A&2(SQ3)3 Arsenic trisulphite. 

phuret of antimony: See antimony sulphide, black. 

Tersulvhuret of arsenic: See arsenic trisulphide. 

Test papers: 4408 Papers, which, when dipped into solutions, show acidity 
or alkalinity. 

Tetra-ammonto dihydric carbonate: See ammonia sesquicarbonate- 

Tetrachloride of tin: See stannic chloride, 

Tetrasilicate: See sodium silicate. 

Teter: Any of various vesicular skin dise: 
worm. 

Therlac: Any antidote to poison. 

Thenardite mirtbilite: See sodium sulphate. 

Thrtp: A small insect which feeds on plant juices. 

Tin sshes: (2394)? 

Tineal: Crude native borax. 

Tin crystals: See stannous chloride. 

Tincture: & solution of medical substance in alcohol. Also a dye product. 

Tincture of galls: Tannin extracted from galls. 

Tineture of todine: 4491 Iodine dissolved in alcohol, 

Tineture of tron: See ferrous sulphate, 

Tincture of Litmus: Litmus used in solution instead of dried in paver. 

Tinned copper: Tin plated copper. 

Tin powder: 3317-8 Finely powdered tin. 

Tin putty: See stannic oxide. 

Tin alt: See stannous chloride. 

Tin spirits: 107-13 Tin dissolved by acids and used as mordants. 

Tin stone: See stannic oxide, 

Tolu; See balsam of tolu. 

Toluldine; 2552-3 A derivitive of toluene used in making dyes. 

Tombac: 3442-3 An alloy consisting mainly of copper and zinc, used for 
cheap Jewelry, gilding, etc. See Dutch fol, 

Tone: 3137-8 In photography, achleving the proper shade of the image. 

Tonics: $117 Medicines thet increase the tone of the muscular fiber and im- 
part vigor to the system. 

Tonka bean: The seed of a tropical South American tree (Dipteryx odorata). It 
has a pleasant odor, due to the presence of coumarin. It 18 used to make 
coumarin, in perfumes and as a flavoring. Tonquin. 

Tonquin: See tonka bean. 

Tormentitla: A Eurasian herb (Potentilla tormentilla), the root of which 8 pow- 
ertully astringent, and (s used sometimes in medicine and in tanning end 
dying. 

Touch needle: A small bar of gold, either pure, or alloyed with silver ina 
known proportion, for trying the fineness of a gold or silver article by 
comparing the streaka made by the article and the bar on a touchstone. 

Touch paper: 2059 Paper impregnated with potassium nitrate. It burns stead- 
Aly without flame and 1s used for igniting fireworks. Saltoeter paper. 

Touchstone: 3190 A stone or plece of black pottery used for assaying. 

Tow: The coarse and broken pert of flax, hemp or jute, separated and ready 
for spinning 

Trace chain: Chain used to fasten a horse's collar to the whippletree. 

Tragacanth: A gum obtained from Astragalus gummifer. It comes in thin, white, 
translucent pieces, or flakes. The gum swells up in water and is used in 

and as an emulsifying agent and excipient in pharmacy. 

11 from the whale or other marine animal, 

54-59. A hydrometer. 

Tranquil fusion: The melting of @ compound without any chemical change. 

Translucent: Partially transparent. 

Transudation: Sweating through. 

ic lead acetate: Pb(C2H302)2.2PbO Basic lead citrat 

1d; Goulard 


es, a8 eczema, herpes and ring- 


diacetate of 


Tricalcte phosphate: See calcium phosphate, 

Trichloride of antimony: See antimony chloride. 

Trihydroxybenzotc acid: See gallic acid. 

Trinidad asphaltum: A natural asphalt found in a pitch lake in Trinidad. 

Triplumbic tetroxide: See lead oxide, red. 

Tripoli: A very friable, soft silica, including diatomacious earth, found in 
Tripoli. 

Telanitrate of bismuth: See blamuth subnitrate. 

Trituration: See 31. 

Troy weight: See 5942. 

True asphaltum: Asphalt. 

Truncated: Cut off or cut short. 

Tubviated: See 13, figure 1. 

Tubulure: A short tubular opening a6 at the top of a retort. 

Tubus: Tubule. A small pipe of fistular body; a little tube. 

To card wool or other fiber ag a preliminary to finer carding. 

k holding 4 hogsheads or 252 gallons. 

Tungatate of lime: CaWO4 Calctum tungatata 

Tungstate of soda: 4212 Na2WO4.2H20 Sodium tungstat. 

Tungatic acid: 4212 H2WO4. 

Tungstic glue: 2281 An artificial hard rubber. 
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Turbid: Having the lees or sediment disturbed; muddy; unclear. 

Turkey corn: See squirrel corn. 

Turkey rhubarb: Chinese rhubarb formerly imported through Turkey. 

Turmuric: The starch from the root of the Curcuma longa. 

Turmurie paper: Paper impregnated with turmuric, used as a test for alkaline 
substances, which turn it from yellow to brown, and for boric acid, which 
turns it red-brown. 

Turnbull's blue: Fe3(Fe(CN)g)2 Ferrous ferricyanide. 

Turner: Lathe. 

Turnings: Fine slivers, usually metal, from a lathe. 

Turpeth's mineral: See mercurous sulphate. 

Tutty: 4113 Imoure zinc oxide 

‘Twaddell's hydrometer: See 68. 

Ultramarine: A pigment obtained by powdering the product from roasting a 
mixture of kaolin, soda ash, sulphur and charcoal. 

Umber: A brown earth, highly valued by artists as a permanent pigment and 
used elther in the raw state or calcined. 

Unctious oils: Oils used as unguents, for anointing. 

Unexceptionable: Perfect. 

Unguent: A lubricant or n ointment. 

Unicorn root: The dried rhizome and roots of Aletris farinosa, 

Unkilned mal 

Unsized: Not treated with a: pecially of paper, 

Unvolatilized: Not evaporated; in liquid form. 

Urea: 4323 CO(NH2)2 The chief solid constituent of the urine of man end 
other animals. 

Ure's test: See 76,77. Tests for the strength of acetic acid. 


Uric acid: CgHgN4O3 A whit nearly insoluble 
diacid, present in small quantity In the urine of man and most anim 


Valentenite: See antimony trioxide. 

Valerian: A drug consisting of the dried rhizomi 
erian, Valeriay 
affections. 

Valerianate of amyl: See amyl valeriate. 

Valertanate of amyloxid 


ind roots of the common val 
officinalis, used as 8 carminative, esoecially in nervous 


Valerianate of soda: 1469 C4Hg.COONa Sodium valeriate. 

Valerianic acid: 4305 CH3.(CH2)3.COOH Valeric acid. 

Vegetable acid: An scid occuring plants 98 citric actd; an organic acid. 

Vegetable black: A fine variety of lampblack made by the combustion of vege- 
table oils. 

Vegeteble salt: See potassium tartrate. 

Vegetal: Vegetable; from plants 

Venetian, Venice glass: A glasi 

Venetion red: See ferric oxide. 

Venetian turpentine: 4318 Turpentine from the Larix decidua. 

Veratria, veratrine: A mixture of alkaloids (chiefly cevadine and veratridine) 
obtained as a white or grayish powder from sabadilla seeds and used as a 
counterirritant in neuralgia and arthritis, It is an intense local irritant and 
2 powerful muscle and nerve poison. 

Verbena: Lippia citriodora, etc.; Indian lemon gra! 

Verdigris: 4088 2Cu(C2H302)2.CuO Basic copper acetate; verditer. 

Verditer: See verdigris. 

Verjuice: The sour juice of crabapples, of green or unripe grapes, apple: 
etc.; also on acid liquor made from such juice. 

Vermifuge: See anthelmentic, 

Vermillion; See mercuric sulphide. 

Vervain: Any plant of the genus Verbena. 

Vesicant: A blistering application or plaster; a vesicatory: an epispastic. 

Vesicle: A small and more or less circular, elevation of the outer layer of the 
skin, containing a clear watery fluid. 

Vinaigrette: A small bottle holding smelling salts. 

Vinegar of squill: A solution of the active orincipal of squill in vinegar or di- 
lute acetic acid, usually prepared by maceration. 

Vinous: Of or pertaining to wine. 

Vinous fermentation: See 16. 

Virgin wax: Bee's wax, pure and unadulterated. 

Viscid: Sticking and adhering, and having 8 ropy or glutinous consistency; 
ticky, as tar, gums, etc. 

Viscous fermentation: See 15. 

Vitivert: The cuscuta plant of the family Cuscutace: 

Vitrified antimony: See ‘of antimony. 

Vitrified lead: ? 

Vitritied oxide of antimony: See glass of antimony. 

Vitrify: To change into class or 8 glassy substance 


made at Murano, near Venice. 


hy heat and fusion. 
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Vitriol: A sulphate of any of various metal: 
(green vitriol), etc. 

Vitriolated tartar: See potassium sulphate. 

Vitrious silver: See silvar aulphide. 

Volatile: Easily passing away by evaporation; readily vaporizabl 
Ule oll or Liquids. 

Volatile air: S 


as copper (blue vitriol), iron 


ammonium carbonate. 

Volatile apirits of hartshorn; See ammonium 

Volatilize: To render or become volatile; to exhale or evaporat: 
peas off in vapor. 

Vulcanize: 


quicarbonate 


to cause to 


Heat treatment to harden natural rubber. 


W 


Wahoo root: A shrub (Evonymus atropurpureus). The dried bark of the root is 
used as a cathartic. 

Wall saltpeter: Calcium nitrate, found as an efflorescence on walls exposed 
to decaying nitrogenous matter or constant dampnea: 

Walnut: Usually means the black walnut (uglans nigra). 

Walnut peel, rind: The rind of the black walnut used as a brown dye. 

Warp: The threads which extend lengthwise in fabric as opposed to the woof, 
which threads go over and under the warp threads. 

Wash: The alcoholic mixture resulting from fermentation, before distilling. 

Washing: See 32. 

Washing soda: See sodium carbonate. 

Wash leather: Split sheepskin dressed with oll, in imitation of chamois, and 

ed for cleaning, dusting, washing, etc. 
Ashed of marine plants lixivated and leached of their 


Awatch lens used as an evaporator. 
Water bath: & 
Water glai 
Water of ammonia: See ammonia, solution of. 

Water of crystallization: Water which 1s regarded as present (chemically 
combined) in many crystallized substances, and which 1s expelled from 
them by heat, usually with the loss by the substance of its crystalline 
properties. 

‘Water plate: A plate heated by hot water in a receptacle beneath. 

Wedgewood ware mortar: Since wedgewood 1s a decorating style with pottery, 
tt 18 supposed that any ceramic mortar would do. 

Nels: Ton ack aul Suman webatsae:ahep Mn yeh mad Ik senda sed 

lying. 

‘Whale oll foot: The sediment produced in refining whale oll. 

Whey: The watery part of milk, separated from the thicker, coagulating part, 
or curd, 

White agaric: A common white fungus (Fomes, syn, polyphorous, officinalis), 
used for its medicinal properties; purging agaric. 

White arsenic: See arsenic. 

White copperas: Fe2(SQ4)3.9H20 Hydrous ferric sulphate. The term white 
copperas is also used for zinc aulphate. 

wate gh lear, uncolored gl 

White glycerine: Probably either chemically pure or a brand name. 

White gold: See platinum. 

‘White leadL Si id carbonate 


‘White liquor: An emulsion of potassium carbonate and fat oil in dying, See 
189. 


‘Wool from the merino sheep. 

1@ calcium carbonate. 

White precipitate: See mercuric ammonium chloride. 

White size: 1951 Sodium silicate: Called white because it 1s for white paper. 
Potassium bitartrate deposited during the fermentation of white 


White vitriol: See zinc sulphs 

White wax: Beeswax rendered white by bleaching. 

Whiting: See calcium carbonate. 

e felon. 

Two fluid ounce See 5963. 

Wine of antimony: See antimonial wine. 

Wine pipes: See pipe. 

Wintergreen: In North America, a low evergreen herb (Gaultheria procumbens) 
whose aromatic leaves yield ofl of wintergreen. 
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Winter savory: An aromatic mint (Satureia montana}. 

Winter strained lard oil: Lard ofl gathered in winter. Sopposedly more potent. 

‘Witness: Part of a process in assaying gold. See 3191. 

Wolf bane: See aconite. 

Wolff's apparatus: (4227)? 

Wonderful salt: See sodium sulphate. 

Wood naptha: A distillation product of wood, containing chiefly methanol 
{wood alcohol), with some acetone, methyl acetate, etc.; wood spirit. 

Wood spirit: See wood naptha. 

Woof: See warp. 

‘Worm: A spiral condensing tube used in distilling. 

Worm seed: The fruit of the Mexican tea (Chenopodium ambrostoldes) used as 
‘an anthelmintic. Also the drug santonica, called specifically Levant worm- 
seed. 

‘Worm tub: The vessel containing cool water in which the worm is fixed. 

Worsted: A smooth-surfaced yarn spun from long-stapled pure wool, combed 
4o that its fibers lie parallel to each other. 

Wort: An infusion of malt which ferments and forms beer. 

White oxide of antimony: See antimony oxide. 


X 


Xylene: See ethyl benzene: 
Yylol: See ethyl benzen 
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Yarrow: 4588 A strong-scented common herb (Achillea millefolium), used 
‘an alterative, astringent and diuretic. Also put on wounds and some peo- 
ple even smoked it. 

Yellow bark: See calisaya. 

Yellow chromate of potasse: See potassium chromate. 

Yellow dock: A common herb (Rumex crispus). Its roots are stomachic, tonic 
and purgative. 

Yellow jasmine, Jessamine: Gelsemium sempervirens. Its roots are used as a 
spasmodic, diaphoretic and neuralgic. 

Yellow mercuric oxide; See mercuric oxide. 

Yellow oxide of lead: See lead oxide. 

Yellow oxide of mercury: See mercuric oxide. 

Yellow protoxide of lead: See lead oxide. 

Yellow prussiate of potash: See potassium ferrocyanide. 

Yellow a A tropical tree (Kiminia americana) with yellow wood. 

Yellow subsulphate of mercury: See mercurous sulphate 

Yellow sulphuret of arsenic: See arsenic trisulphide. 


Z 


Zaftre: Crude cobalt oxide calcined with siliceous send. 

Zedoary: A fragrant East Indian drug of a warm, bitter aromatic taste, former- 
ly used in medicine as a stimulant. It is the rhizome of different species 
of curcuma, espectally Curcuma zedoat 

Zeiodite: 2213 A hard substance made from sulphur and glu 
water-tight, air-tight cells for galvanic batteri 

Zest: The aromatic oll yielded by any citrus peel. 

Zinc blanda: Saa zine sulphide. 

Zine carbonate: 4112 ZnCO3 Carbonate of zinc; smithsonite. 

Zine chloride: 4109-11 ZnClz Chloride of xine} butter of sinc; muriate of 
zine. 

Zine cyanide: 3783, 4118 Zncy 

Zinc grey: Zinc dust used os & 

Zincite: See zinc oxide. 

Zinc oxide: 4117 ZnO Distilled zinc; flowers of zinc; peroxide of zinc; red 


aed for making 


Cyanide of aine: cyanureret of sinc. 
ment. 


114 Zn804.7H20 Goslarite; salt of vitriol; white copperas; 
white vitriol; zinc vitriol. 

Zine sulphide: ZnS Black jack; sphalerite; zinc blende. 

Zine vitriol: See zinc sulphate. 

‘Zinc white: See zinc oxide. 
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CHEMICAL MAGIC - GLOSSARY: 


For most of the unfamiliar terms, check 
the DICTIONARY OF OLD-FASHIONED TERMS on page 
two through twenty-two. 

Those terms which were not in that section 
are here. 

Acidulous tartrite of potash: Cream of tartar. 
Black resin or colophony: Common resin - dark. 
Chloride of platinum: Platinous chloride. 
Copper salt: Use copper sulphate. 

Gum water: Mucilage thinned with water. 

Heavy paraffin oil: Kerosene. 

Lamp cotton: Lamp wick or the cotton from it. 


Lithium salt: Lithium crystals; may be crushed. 
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Loaf sugar: Pure white sugar. 

Nitrate of lithia: Lithium nitrate. 

Nitrate of tin: Stannic nitrate. 

Oil of almonds: Oill pressed from almonds. 

Phosphuret of lime: Calcium phosphate. 

Rock alum: Alum in crystalline fragments. 

Sodium hydrate: Sodium hydroxide, lye. 

Spirits of wine: Brandy. 

Sulphocyanide of mercury: Mercuric sulpho- 
cyanide. 

Sulphur dioxide gas: See 4052, 4053, page 52. 

Sulphurin: Sulphur. 

Vesta: Common match. 

Yellow soap: Common lye soap as opposed to 
a detergent-based soap. 


CHAPTER VIII 
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Macic . . . . . . . . 
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CHAPTER I. 
INTRODUCTORY. 
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Chemistry has been called, on many occasions, a 
fascinating science, and with much truth, for it certainly 
affords more recreation than any other. Krom times 
immemorable it has never failed to be a veritable 
storehouse of mystery and wonder; fur ages it has 
been used by conjurcrs and magicians for the produc- 
tion of effects which have not only astonished and 
perplexed our forefathers, but our contemporaries as 
well. 

Without a doubt no other science lends itself so 
teadily to the production of magical effects. Never- 
theless, although it is quite true that magicians for 
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the last 2,000 years and more have used it for the 
producing of some of their effects, its use has always 
been strictly limited ; and this in spite of the fact that 
fresh discoveries are ever being made in chemistry 
which are both startling and even unexpected, not 
only to those who have no knowledge of the subject, 
but even to those who have. 

The true reason probably is that such “ tricks ” have 
too often been undertaken by people of a totally 
unscientific character, devoid of all such training, and 
presented in a totally unscientific and therefore in 
reality ‘‘ careless’ manner. Under such conditions 
failure is a certainty. 


Now the reader need not be in the least alarmed by 
the above statement or think that a certain knowledge 
of chemistry or a certain amount of scientific training 
is necessary before he or she can carry out successfully 
the experiments, ctc., related in the following pages. 

This is not so at all—all that is necessary is to be 
scientific in your method of carrying them out. Hap- 
hazard methods are worse than useless, and in the 
end can only lead to failure, and no failure is worse 
than a chemical illusion or experiment carried out in 
a careless, slovenly manner. 


PRECAUTIONS AND GENERAL HINTS. 

First of all, good pure chemicals must be used, this 
is the first condition of success, All such chemicals 
must be kept in well-corked (or better still glass-stop- 
pered) bottles; tins and cardboard boxes should not 
be used. Chemicals cannot be depended on, under 
such circumstances, for the delicate tests that they 
have to fulfil. 

As already stated, keep all bottles well and tightly 
corked and clearly labelled—they must be kept in a 
dry place—this may also be considered as essential. 

Any solutions or acids which at any time become 
discoloured must be straightway poured down the sink. 

For all solutions, etc., distilled water only should be 
used ; in fact, it is well and pays best in the end to 
use it always unless otherwise stated. 

Whenever possible use clear glass jugs and decanters 
—the magicians of old used opaque vessels, and their 
illusions thereby lost much of their effect—such would 
not do at the present day. 
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Everything must be kept scrupulously clan and 
washed and carefully dried again before using ; if you 
cannot use distilled water, for final rinsing, use water 
which has been boiled and allowed to cool. 

The actual apparatus required is neither expensive 
nor difficult to make, and will be dealt with further 
in Chapter IX. But in studying and preparing the 
experiments a fairly good pair of scales are essential—- 
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such a pair as are often used by amateur photo- 
gtaphers or those shown in Fig 1, in which the scale 


pans are of glass or horn rather than metal, are to be 
preferred. It is a great advantage if such scales are 
mounted on a stand with an upright (no matter how 
rough) from which they can be hung. See that the 
baseboard is horizontal, i.e. the upright vertical when 
measuring. In addition to a pair of scales a graduated 
measure (preferably of glass) is essential. It is a great 
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advantage though not essential to use the metric 
system of weights and measures. 

When commencing experimenting use only very 
small quantities of chemicals and small test-tubes as 
glasses—a considerable saving is expected thereby—: 
and you can at any time increase sizes and amounts 
by the use of your balance and graduated measure. 

Carefully note the effect produced by varying the 
relative amounts of the chemicals used in any experi- 
ment; and having found out by actwal experiment 
with certain given chemicals the exact relative pro- 
portions and amounts to produce the best effect, 
make a careful note of the same and keep for future 
reference. 

Remember that in Chemical Magic all the effects 
produced must be sudden and startling ; the less time 
given to your audience to think the less chance have 
they of discovering your secrets. 

For example, if water is to be turned into wine, 
i.e. a clear solution to become a coloured one, the 
colouring must be instantaneous—in the twinkling of 
an eye; conversely, if wine is to be turned into water, 
then the bleaching or decolourising agent must act 
in a similarly rapid manner. 

The reader will not fail to note that in the following 
pages the exact amount of the various ingredients to 
be used is very often not stated. This varies with the 
nature and purity of the chemicals, and also with the 
process of their manufacture and the care with which 
they may have been kept. 
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On purchasing a fresh supply or repeating any 
experiment after more than a few weeks, it is advis- 


able to make a preliminary test or you may experience 
a surprise as well as your audience. 

If the above “Hints” are carefully carried out, 
success is certain; if they are not, you may be success- 
ful—but your success will partake more of the nature 
of a “‘ fluke” and you have only to go on long enough 
to come a most “ howling cropper’’—as more than 
one professional conjurer has done in exactly similar 
circumstances. 

Remember too that such a failure can only be a 
_Most biting frost—almost certainly admitting of no 
explanation or quibbling whatever, and it will be 
entirely your own fault because the remedy was there 
before you all the time and you refused to take it. 

Above all things never present any experiment to 
your friends or in public until you have thoroughly 
mastered it in private in every detail. 

The mere fact of doing the experiments once is 
useless, try it half a dozen times at least under slightly 
varying conditions, paying the most careful attention 
to all small points. This not only saves endless 
trouble and disappointment, but it leaves your mind 
free. 

Moreover, the actual working of the experiment 
should be purely mechanical—with the mind left 
free for the necessary “' patter,” i.e. the art of mis- 
direction, without which any magical entertainment 
would lose about sca of its interest and charm. 


CHAPTER II. 


WINE AND WATER AND OTHER 
TRANSMUTATIONS OF LIQUID COLOURS. 


EXPERIMENT I. 


WINE AND WATER (NON-POISONOUS). 


This has ever been a favourite trick amongst 
magicians—the following method has this advantage, 
that the contents of the glasses can be drunk or at 
any rate sipped without any harm. 

Apparatus required.—A clear glass jug and two 
clear glass tumblers or large wine glasses, the latter 
with partly hollow stems #f possible. 

Chemicals required.—Phenolphthalein ; carbonate 
of soda (caustic soda is better), and tartaric acid. 

Phenolphthalein, which produces a violent colour 
when combined with an alkali, must be used sparingly, 
and then the result will be red. Mix a teaspoonful 
or less of phenolphthalein in a small decanter of water 
(distilled for preference). 

In one glass place a little of a fairly strong solution 


26 


CHEMICAL MAGIC 


of carbonate of soda or a smaller amount of caustic 
soda solution, in the other tumbler a little concen- 
trated solution of tartaric acid. 

Call the first glass A and the second B. The clear 
liquid in the decanter becomes instantaneously coloured 
when it is pouredinto A, and this coloured solution is 
decolourised when it, in turn, is poured into B. 
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It should be understood that when the phenolph- 
thalein solution comes in contact with an acid it is 
colourless, but in an alkaline solution it turns red. 


EXPERIMENT Il. (2) 


TO SEPARATE TWO WINES THAT HAVE BEEN 
MIXED, 


Apparatus required.—Three 
tumblers. 

Chemicals.—Sulphocyanide of potassium, sulpho- 
cyanide of mercury, bichloride of mercury. As these 
ingredients are very poisonous they must on no ac- 
count be tasted or be left standing about. 

In decanter A is a solution of sulphocyanide of 
potassium (port); in decanter B, a similar solution 
of sulphocyanide of mercury, turned to sherry by 
means of the bichloride of mercury. 

These are mixed in the third decanter C. In the 
first glass is a little bichloride of mercury to turn the 
mixture sherry coloured, and in the second glassa little 
dab of red dye to turn it port coloured. 


EXPERIMENT Ill. (3) 


TO TURN MILK TO WATER AND Vice Versd. 


decanters and two 


To make a fluid resembling milk, mix together 
concentrated solutions of calcium chloride and 
sodium carbonate, to clear it use hydrochloric acid. 

Another method—sulphurous acid and acetate of 
lead; clear with strong nitric acid. The following 


8 
is also very good but requires care—and common 
salt is useless. 
Nitrate of silver and a saturated solution of pure 
chloride of sodium ; cleared by ammonia. This must 
on no account be shaken or it will curdle straight away- 


EXPERIMENT IV. (4) 


TO TURN MILK INTO WINE. 


Clear the milk as per last experiment and adda 
little dye, i.e. clear it in one glass and pour it into 
another containing a dab of dye. To turn wine to 
milk, clear the wine and add a milk producer. 


EXPERIMENT YV. (5) 
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WATER TO INK; INK TO CLARET; CLARET TO 
WATER. 


Apparatus.—A decanter capable of holding about 
a pint, filled with distilled water ; seven wine or other 
small glasses of same size and similar in appearance. 

Chemicals,—Tannin, perchloride of iron, oxalic 
acid, ammonia, sulphuric acid. Dissolve in the 
distilled water in the decanter about as much tannin 
as will lie on a sixpence. Of the glasses one and three 
are unprepared ; numbers two and four contain two 
drops of perchloride of iron; number five about ten 
drops of a saturated solution of oxalic acid ; number 
six about the same quantity of strong liquid ammonia ; 
and number seven a small teaspoonful of sulphuric 
acid. 

On pouring from the decanter into the glasses, 
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number onegives clear water ; number two, ink ; number 
three clear water; number four, ink once more. 

The contents of these four glasses are then returned 
to the decanter, the whole then appearing to be ink. 

The first four glasses are then again filled from the 
decanter, appearing of course as ink. A wave of the 
magic wand over the fifth glass changes the ink (when 
poured from the decanter) into clear water; a wave 
in the reverse direction over the next glass changes 
the ink to claret (this glass it being remembered is the 
sixth). 

Again are the contents of all the glasses dealt with 
poured back into the decanter, which now appears 
as claret. 

The six glasses are again filled, all claret coloured— 
another kind of wave over the seventh glass gives once 
again clear water. 

To produce this excellent chemical trick in a proper 
manner—the glasses must not be arranged in a row— 
but apparently in a more or less haphazard fashion, 
so that the latter changes are not apparently made 
in any particular glass. 

N.B,—The contents must not be sipped or tasted. 


EXPERIMENT VI. (6) 


HOW TO STIR A TUMBLER OF CLEAR WATER 
FIRST TO YELLOW—THEN BY GRADATIONS 
TO SCARLET AND FINALLY BACK TO CLEAR 

WATER AGAIN. 


Apparatus required.—Specially constructed tumbler 

—ordinary glass rod, rubber tubing, rubber ball, etc. 
10 

Chemicals.—Bichloride of 
potassium. 

This is a particularly effective chemical trick if well 
prepared and presented with plenty of palaver or 
“ patter.” 


mercury, iodide of 
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The old method of presenting the experiment was 
by means of a faked rod or stick, The present one 
allows the glass rod to be passed round for exami- 
nation. 

A small rather thin tumbler—t.e, thin in the bottom 
should be selected, and a small hole drilled through 
the centre of the bottom, about one-eighth of an inch 
in diameter, this can be done at a china shop or wher- 
ever china is riveted. 

A small rubber ball (see Fig 2), about an inch in 
diameter, and fitted with a piece of rubber or glass 
tubing and a small piece of cycle valve tubing in 
order to make it watertight when the tube passes 
through the hole in the tumbler. The tube and ball 
in one should be obtainable at any good chemist’s. 

Cut or shorten the tube of the rubber ball with 
a fine saw, so that it does not project through the 
bottom of the tumbler more than-is necessary. It is 
necessary that there be a hole in the table top or box 
on which the tumbler stands in order to allow the 
rubber ball to pass through, and a little practice is 
necessary in picking up the glass so as to hide the 
ball ; but a few trials soon show you how to do this. 

The glass can be inverted so long as the ball is not 
squeezed. When picking up the glass, it is obvious 
that it is the back of the hand that is turned to the 
audience, the ball being in the palm of the hand. 
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The tumbler should be grasped close to the bottom 
by the thumb and first finger (or first and second 
fingers), with the rubber ball resting against the ball 
of the thumb. 

The ball is squeezed by pressing gently on it with 
the second or third finger ; any such movement can 
be sufficiently masked by the simultaneous stirring 


of the liquid in the tumbler. See Fig 3. 
BULB q 
FIG.2. FIG.3. 


As more liquid is pressed up from the ball into the 
tumbler, the latter naturally gets fuller, and to avoid 
any apparent ‘increase a small quantity should be 
poured out from time to time into another (opaque) 
vessel, on the pretext of showing that the liquid is 
really changing colour. 
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Place a rather weak solution of bichloride of mercury 
in the decanter; this is very poisonous and must on 
no account be left standing about. When a strong 
solution of iodide of potassium is mixed with it, little 


12 
by little, it gradually turns yellow, then brownish- 
red, then red, then scarlet, and finally, as still more is 
added, colourless once more. 

The rubber ball should be filled in the following 
manner: Pour the iodide of potassium into the 
tumblers in small quantities and squeeze the ball and 
then allow it to expand, repeat the process until full. 

The tumbler X can then be carefully washed, dried 
and inverted without any of the solution coming out of 
the ball, provided the latter is not squeezed in any way. 

When exhibiting the experiment, pour some of 
the solution from the decanter into the glass, then 
squeeze the ball gently and slowly and stir at the 
same time with the glass rod. 


EXPERIMENT VII. (7) 
CHAMELEON OR RAINBOW WATER. 


The magical idea contained in this experiment is 
that a chameleon has been dissolved in the water in 
the decanter and that when poured out into different 
glasses various colours appear, or it may be suggested 
that the decanter contains a piece broken off a rain- 
bow. 

If the latter idea be adopted then the aniline dyes 
used must correspond with the colours of the rainbow, 
viz, red, orange-yellow, green, blue, violet, indigo. 

Apparatus.—Clear glass decanter, half a dozen 
glasses ; seven in the case of the rainbow. 

Chemicals.—Six little packets of aniline dyes and 
a little glycerine, 

Mix first of all a little a and glycerine in equal 


proportions. Procure half a dozen little pots, such 
as chemists use for cold cream, etc., and mix each dye 
powder with the glycerine and water until it reaches 
a pasty consistency ; place each dye paste in a sepa- 
rate pot and label the same, 
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The decanter and some of the glasses are prepared 
as follows: Calling the glasses 1, 2, 3, 4, 5, 6, the 
inside bottoms of glasses 1, 2, 3 have each a tiny dab 
of dye paste, of whatever colours preferred—in the 
case of the rainbow, however, they would be red, orange 
and yellow. 

The lip of the decanter (see Fig 4), has three dye 
dabs on it as shown at a, b and ¢, or, if preferred, they 
can be placed slightly lower down the neck. In 
filling glasses 1, 2, and 3 the decanter must be so held 
that the clear water in the decanter shall not run over 
any of the three dye dabs, this is quite easy, i.e. it 
must run over the part marked d, Fig 4. Three 
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glasses are thus filled ; having got thus far you pretend 
you overhear a remark about the glasses having been 
prepared beforehand. 

The remaining three glasses are passed round for 
examination, and the rest of the colours (which can 
be produced in any order demanded) are produced 
by holding the decanter in the proper position for the 
water to run over the correct dye. 

Now, to finish the trick properly, one ought to be 
able to pour the contents of all the glasses back into 
the decanter and have clear water once more. 

This can be done in the following manner : instead 
of one—two exactly similar decanters must be used. 

Call these r and 2; decanter one contains only 
clear water, decanter two contains a strong solution 
of chlorine water (see Chapter IX.)—this decanter 
can be substituted for No. x whilst the performer 
searches for a funnel with which to pour the contents 
of the glasses back again. 

If the colours do not change instantly it does not much 
matter, it is naturally more difficult to make a broken 
and disintegrated thing whole than to do the opposite. 

In a room strong chlorine water can be smelt, hence 
it must be killed with more powerful odour of a pleas- 
ant kind. Some dyes bleach more casily than others, 
and careful experiments are necessary to ensure 
producing the best effect. 


EXPERIMENT VIII. (8) 
THE OBEDIENT COLOURS. 


Apparatus——A decanter and four glass tumblers. 
Chemicals.—Four are dyes not easily bleached, 
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and four other colours (easy to bleach), i.e. vegetable 
dyes or sensitive indicators like phenolphthalein, 
litmus solution, chlorophyll (the green colouring 
matter of plants). 

Let the tumblers, not more than two-thirds full, 
contain (say), liquids of the following colours, yellow, 
red, blue, green. These colours can be changed as 
desired as follows :— 
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The change being brought about by the decanter 
containing a not too strong solution of chlorine water 
with its lip prepared as in the last experiment. 
The chlorine water being sufficiently strong to bleach 
the coloured liquid in the tumbler but not the dye 
dabs over which it passes. 


EXPERIMENT IX. (9) 


TO RENDER A GREEN FLUID BLUE AND THEN RED BY 
BLOWING OR BREATHING INTO IT. 


Apparatus.—A glass tumbler and a piece of glass 
tubing. 

Chemicals.—Tincture of cabbage, liquid ammonia. 
Take some fresh leaves from a red cabbage, cut them 
into small pieces and pour over them distilled water 
which has been boiled, let the whole macerate for 
several hours. Decant the clean fluid and (preferably) 
mix with it one-eighth of its own bulk of spirits of wine. 
This is tincture of cabbage ready for use ; it will not 
keep any length of time. Only a small quantity, not 
more than two-thirds of a small tumbler full, need be 
prepared. 
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Take this and mix with it a very minute portion of 
liquid ammonia—just sufficient to turn it slightly 
green ; any other alkali besides ammonia can be used. 

If the air from the lungs be breathed or blown 
through this—making use of the piece of glass tubing 
for the purpose—the green tincture will at first become 
blue again, and if the action be continued it will become 
reddened. 

The carbonic acid gas from the lungs is the cause 
of these changes. 


Note on “ Sensitive Indicators.” 


Phenolphthalein dissolved in an acid or neutral 
medium is colourless—in an alkaline solution it turns 
red. 

Litmus is red in an acid, violet in a neutral, and 
blue in an alkaline solution. 

Methyl Orange is yellow in an alkaline solution and 
red in an acid. 

Cochineal is violet in an alkaline solution and yellow- 
red in an acid, 

Sodium and potassium carbonate are the best as 
alkaline solutions for our purpose, and tartaric acid 
about the best to render a liquid acid, since it is not 
poisonous. Other commonly used acids can of course 
be employed. 

As to the tincture of cabbage referred to in Experi- 
ment IX., an alum solution turns this green ; a potash 
purple ; and hydrochloric acid crimson. 
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CHAPTER III. 


DISAPPEARING AND REAPPEARING 
WRITING, ETC., OR SYMPATHETIC INKS 


In the following experiments the idea is to show a 
person a piece of paper or other material apparently 
blank and then cause characters to appear on it at 
will. In other words, to write a letter, execute a 
drawing or picture, with some chemical which will 
leave no visible trace whatsoever, and then develop 
up the characters or design by means of a suitable 
reagent whether chemical or physical. In carrying 
out such experiments the use of a clean quill pen is 
greatly to be preferred. 


EXPERIMENT X. (10) 
GREEN SYMPATHETIC INK. 


Write or draw on paper with a solution of cobalt 
chloride ; breath upon it (if necessary) and the writing 
disappears to reappear when heated. Such writing 
can be made to appear and disappear by alternately 
warming and cooling, if care can be taken not to expose 
the paper to a greater degree of heat than is necessary 
to render the writing legible. 

If a drawing be made of the trunks and branches 
of trees in the ordinary manner and a tracing of the 
leaves with this sympathetic ink, then such a tree 
appears leafless until it is heated, when it suddenly 
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becomes covered with a beautiful foliage. If the 
heating be secret (by electricity say), we have here all 
that is necessary for the production of an excellent 
magical effect. 


EXPERIMENT XI. (11) 
BLUE SYMPATHETIC INK, 


For this the easiest method is to use potassium 
ferrocyanide and sponge or spray it with a dilute 
solution of iron sulphate ; or use copper sulphate and 
sponge or spray with ammonium hydrate. If we 
use acetate of cobalt—then this when heated gives a 
very similar result. 


EXPERIMENT XII. (12) 
BROWN SYMPATHETIC INK. 


Employ copper sulphate for the invisible writing 
or drawing and develop with potassium ferrocyanide, 
or heat or milk can also be employed. 


EXPERIMENT XIII. (13) 


RED SYMPATHETIC INK. 


GRANDDAD'S BOOK OF CHEMISTRY 


For a red use chloride of mercury and develop 
with iodide of potassium. 


EXPERIMENT XIV. (14) 
YELLOW SYMPATHETIC INK. 


Use chloride of mercury and develop with sodium 
hydrate or caustic soda, or use lead acetate and develop 


with potassium chromate aE dissolve equal parts of 
copper sulphate and ammonium chloride in water and 
develop by heat, This image, as in Experiment X, 
etc., disappears on cooling. 


EXPERIMENT XV. (15) 
BLACK SYMPATHETIC INK. 
For this colour use a solution of iron sulphate and 
develop with pyrogallic, gallic or tannic acid, or a very 
dilute solution of sulphuric acid and develop with heat. 


EXPERIMENT XVI. (16) 
A ROSE-COLOURED SYMPATHETIC INK. 
Dissolve a small quantity of oxide of cobalt and a 
little potassium nitrate in acetic acid—develop with 
heat. The image or writing disappears on cooling as 


before. 
EXPERIMENT XVII. (17) 


TO RENDER AN INVISIBLE WRITING VISIBLE, BY IM- 
MERSING THE PAPER IN WATER. 


If the characters be formed with a solution of nitrate 
of bismuth, they will, when dry, be invisible ; but, on 
wetting the paper with a little water, the writing will 
appear in dense white marks. 


EXPERIMENT XVII. (18) 
TO RENDER AN INVISIBLE WRITING OR DRAWING 
VISIBLE BY EXPOSURE TO LIGHT. 


If the writing or drawing be made with a solution 
of silver nitrate, sufficiently dilute, so as not to injure 
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the paper, the characters or drawing, when dry, will 
be invisible and will remain so if the paper be closely 
folded up or be in any other way kept from the light ; 
but if the paper be exposed to the sun’s rays or to a 
strong light, the characters speedily become visible, 
at first assuming a brown colour and finally turning 
black. 

The same result can be obtained if the characters 
be exposed to the fire. 


EXPERIMENT XIX. (19) 
A GREEN SYMPATHETIC INK, WHICH BECOMES BLUE 


WHEN HELD OVER A CERTAIN LIQUID AND GREEN 
AGAIN ON EXPOSURE TO AIR. 
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Write on a paper with a solution of copper sulphate, 
if the solution be rather a strong one the characters 
will be visible in green ; if the solution be weak they 
will be invisible ; but if the paper be held over a saucer 
or similar vessel containing some ammonia, the writing 
at once assumes a blue colour, becoming visible if 
previously invisible. This colour again departs on 
warming the paper by the fire or even by leaving it 
exposed to the air for a certain time. 


EXPERIMENT XX. (20) 
ONION JUICE AS A SYMPATHETIC INK. 
Write or draw with the juice of an onion—the 
writing or drawing is invisible until warmed. 
EXPERIMENT XXI. (21) 
HOW TO PRODUCE MAGICAL PICTURES ON GLASS. 


This is a very effective experiment indeed. It consists 
in showing a sheet or square of glass on which nothing 
can be seen, not even on the closest inspection ; but 
when the glass is breathed upon so as to coat its sur- 
face with a fine layer of moisture, a picture (see Fig 5) 


at once comes into view, disappearing again as soon 
as the moisture leaves the glass. 

To produce a picture of this kind, you must first of 
all procure a piece of good plate glass free from blemishes 
of any kind. Procure pts small quantity of hydro- 


fluoric acid—this will be supplied and must be kept 
in a rubber bottle, and great care must be employed 
in using it—on no account must it be allowed to come 
in contact with the fingers, and when finished with 
should either be poured away down the sink or kept 
under lock and key. The drawing, etc., is made on 
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the glass by means of this liquid and a quill pen, which 
must have been very thoroughly cleaned beforehand, 
in fact a new pen is essential. 

In about five minutes, or eight or nine at the most, 
the glass must be well washed under a tap and care- 
fully dried with a cloth. It is now ready for use, and 
it is only necessary to breathe on it for the picture 
to appear. 

Some little experimenting will, in all probability, 
be necessary to know exactly how long to leave the 
acid on, which again will depend on the particular 
strength of the acid you are using. Too long an 
exposure to the action of the acid would leave a visible 
picture which is just exactly what is not wanted, and 
too short a one—an imperfect picture. 

The experiment is really one in glass etching. 


EXPERIMENT XXII. (22) 
THE INVISIBLE MADE VISIBLE. 


Take any ordinary photographic negative—and 
take a print from it on chloride of silver paper (not 
self-toning), and without toning fix the print in a 
ten per cent. solution of hypo. Wash thoroughly. 
Next float the print on a five per cent. solution of 
chloride of mercury, The pea will rapidly fage 
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away and disappear. Again thoroughly wash the 
print and allow to dry. The image can be made to 
reappear by immersing the print either in a five per 
cent. solution of hypo or a weak solution of ammonia. 


EXPERIMENT XXIII. (23) 
A CAT TURNED INTO A TIGER. 


Make a white cardboard model of a tabby cat, 
and treat with a groundwork of antimony chloride, 
cross by markings of lead acetate. Now when anti- 
mony chloride and lead acetate are exposed to the 
fumes of hydrogen sulphide, it gives the former 
(previously invisible), an orange tint and the latter 
a black one: under such circumstances our cat becomes 
a tiger. 

For the production of a magical effect the model 
of the cat must be put under a glass shade or jar—such 
as a 3 lb. jam jar—which must be placed upside down 
on a suitable pedestal or stand. 

The hydrogen sulphide fumes can be generated 
as follows : place a little pulverised iron sulphide in a 
piece of filtering or blotting paper behind the cat. 
A little dilute sulphuric acid must be put on the other 
side of the baseboard, which should be slightly lower 
on this side than on the other. The jar and base- 
board can then be picked up and slightly tilted so that 
the sulphuric acid comes in contact with the iron 
sulphide—thereby generating the necessary gas. 


CHEMICAL MAGIC 


Various other methods of generating the gas could 
obviously be made use of—these I leave to the reader's 
ingenuity. 
24 
EXPERIMENT XXIV. (24) 
ANOTHER ZOOLOGICAL TRANSFORMATION. 

In this case our model is 2 leopard, and the experi- 
ment is to show that—chemically at any rate—the 
leopard can change his spots. 

Our leopard in this case will be a somewhat special 
brand—since he will have yellow spots on a light or 
white ground. 

The spots are painted with a mixture of potassiuin 
chromate and hydrochloric acid. The gas used in 
this case is sulphur dioxide, which will be changed 
from yellow to green. The reader should experiment 
for himself in transformations of this nature, because 
the subject is obviously one that can be extended ; for 
instance, flowers, figures, etc., can be drawn upon silk 
with a solution of silver nitrate, when they are in- 
visible, but if moistened and exposed to the action of 
hydrogen gas, then they become visible. Various 
chlorides, viz. chlorides of gold, tin, etc., can be similarly 
dealt with. 

EXPERIMENT XXV. (25) 
THE BLUSHING PORTRAIT. 

Take a plain print or drawing of a young lady and 
paint the face, neck, etc., with a solution of equal 
parts of water and methylated spirits to which a few 
grains of phenolphthalein have been added. When 
such a portrait is subjected to ammonia fumes—it 
will be found to “ blush” most beautifully, especially 
if it be slightly damp. And when withdrawn from 
the ammonia influence it will resume its natural 
colour once more. 25 


EXPERIMENT XXVI. (26) 
THE COLOUR CHANGING PICTURE 


The sketch or picture must be drawn with a solutiqn 
of copper bromide. Anything which should in the 
resultant picture become green such as trees, grass, 
etc., must be painted with a solution of cobalt chloride. 

The sky and any water effects must be painted with 
a solution of cobalt acetate. 

The sketch must then be allowed to dry. When 
such a picture is heated, it will appear in its natural 
colour. 

EXPERIMENT XXVIL. (27) 


THE DREAR AND FRUITFUL CORNFIELDS. 


Draw a landscape and finish it with sympathetic 
inks as described in Experiment X, cornfields being 
painted in and finished with a dilute solution of ni- 
trate of copper. The whole will have a very drear and 
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bleak appearance until warmed, when it will instantly 
assume a cheerful and lively appearance, as if by magic. 


EXPERIMENT XXXI. (31) 
THE INVISIBLE MADE VISIBLE BY WETTING. 


Write or draw with a weak solution of alum in 
lemon juice. The characters or drawing will be 
invisible until wetted with water, which will render 
them of a greyish colour, and quite transparent. On 
a letter, written with a weak solution of rock-alum 
alone, being dried, and having a small quantity of 
water poured over it, the writing will appear of a 
whiter colour than the Paper. 
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EXPERIMENT XXXII. (32) 
A VIOLET SYMPATHETIC INK. 


Write with rice water, when dry the writing will 
be invisible; but if washed over with a solution of 
iodine, the writing will appear of a violet colour. 
This particular method of secret writing was practised 
with great success in a certain war in India. The 
first letter of this kind being received from Jellalabad 
concealed in a quill. On opening it a small paper was 
unfolded on which appeared only the single word 
“iodine.” The liquid was applied, and an important 
despatch from Sir Robert Sale at once became visible. 


EXPERIMENT XXXII. (33) 
FLUORESCENT WRITING. 


Write or draw on white a letter or design, using a 
solution of sulphate of quinine as the ink ; when dry 
this will be quite invisible. But if the same be ex- 
posed in the dark to the light of a vacuum or Geissler 
tube, the design or writing will appear in a blue violet. 

In exactly a similar manner if calcium tungstate 
were used and the other side of the paper turned to 
an X-ray tube in action (the tube itself being wrapped 
up in black paper), the writing or design will appear 
in white. Reinember that side of the paper or card- 
board on which the design is drawn must be turned 
towards the reader’s eyes and not towards the tube. 
There are other chemicals which do this also, but 
most of them are expensive: 
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CHAPTER Iv. 


SPONTANEOUS COMBUSTION—QUICK BLEACH- 
ING AGENTS—MAGICAL USES OF THE SAME 
AND ALSO OF CERTAIN GASES, SMOKES AND 
VAPOURS. (34) —(41) 
EXPERIMENTS XXXIV—XLI. 


CHEMICAL MAGIC 
SPONTANEOUS COMBUSTIONS. 


(i.) Mix a little chlorate of potash with twice its 
quantity of loaf sugar, reduced to a powder ; place 
this mixture on a plate, dip a piece of wire in sulphuric 
acid, and let a single drop fall from its end on the 
mixture, it will immediately burst into flame. The 
mixing should be done on a plate or piece of paper 
with a paper knife. 

(ii.) Put a little iodine in a saucer, and drop on it a 
piece of phosphorus; these two substances have a 
strong liking for one another, and will very shortly 
combine with the evolution of flame, producing a 
mixture of the two iodides of phosphorus, which wiil 
be left in the saucer as a compound of a reddish colour, 

(iii.) Bruise and slightly moisten with water a few 
crystals of nitrate of copper, add a few drops of water, 
then roll up quickly and tightly in a piece of tinfoil. 
In about a minute the tinfoil will begin to smoke and 
soon after take fire (water slightly if it does not), and 
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explode with a slight crackling noise. No more water 
must be added than will make it into a liquid paste, 
a few filaments of tow assists the experiment. 

(v.) Put a little dry pulverized charcoal into a warm 
tea cup, and pour over it a little strong nitric acid. 
Combustion will follow as in the last experiment. 
The cup should be placed in a soup plate or dish con- 
taining a little water. 

(vi.) Pour a tablespoonful of turpentine into an old 
cup, and place it in the open air ; then put about half 
that quantity of nitric acid, mixed with a few drops of 
sulphuric, into a test tube fastened to the end of a long 
stick; pour this upon the turpentine, and it will im- 
mediately burst into flames and burn with much heat 
and light, and a prodigious amount of smoke. 

(vii.) Take a metal button, and rub it briskly for a 
short time to make it warm or even hot, then touch a 
piece of phosphorus with it, the phosphorus will 
immediately burst into flame and burn. 

(viii.) To six grains of chlorate of potash, reduced 
to a fine powder, add three of finely pulverized char- 
coal ; mix them on a piece of paper with the least 
possible friction. 

Add to this mixture two grains of sulphur. When 
this mixture is forcibly rubbed with a pestle in a 
mortar, it inflames with a rapid flash, like gunpowder. 
The hand must be covered with a glove when per- 
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forming this experiment, or better still, the pestle 
fixed to the end of a stick not less than three feet long. 


EXPERIMENT XLII. (42) 


THE SPONTANEOUS COMBUSTION OF THREE METALS. 
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In a perfectly dry ladle place a small piece of potas- 
siurh, together with a like piece of sodium—mix them 
by rubbing them together with the point of a knife. 
The mixture so far will take place quietly, but if this 
alloy be brought into contact with a little mercury— 
this compound when shaken or agitated instantly 
bursts into flame and burns vividly. 

The ladle must be quite dry—because the least 
dampness would or might fire the potassium. 


EXPERIMENT XLII. (43) 
A SAFE MAGICAL EXPLOSIVE. 


Take a few flakes of iodine—but no more ; grind 
them carefully to a powder in a pestle and mortar. 
Then place them in a clean glass test tube and pour 
about a teaspoonful of strong liquid ammonia on them. 
Allow this mixture to stand for at least half an hour, 
and then carefully filter through white blotting paper. 
The dark brown substance left behind must be care- 
fully divided into minute portions whilst still wet 
and then partially dried, but conveyed whilst still 
damp to the article on which it is proposed to use it. 

It is a powerful fulminate and explodes of its own 
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accord if dried in too wan a place. Even a pellet 
the size of a pin’s head will produce quite an audible 
explosion, but if used in minute quantities there is 
absolutely no danger. 


EXPERIMENT XLIV. (44) 
ANOTHER FULMINATING MIXTURE. 


Take three parts by weight of nitre, two uf dry 
carbonate of potash, and one of sulphur. Dry 
thoroughly and then grind them separately to a fine 
powder ; then mix them carefully with a paper knife 
or bone spatula, 

Take a pinch of this powder but no more, place in an 
iron dish or ladle, apply a gentle heat. It will explode 
with a deafening report. On no account place the 
face near the substance when it is being heated. In 
its solid or powdered state this mixture keeps 
indefinitely—but combustion immediately follows 
heating if that heating be sufficient to cause fusion. 


EXPERIMENT XLV. (45) 
HOW TO MAKE FLASH PAPER. 


Any thin wnsized paper can be used. Procure a 
suitable flat dish just large enough to hold the sheet, 
say a quarter size, which is a handy size to work with. 
Fill the dish three parts full with a solution (by 
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measure) of four parts of sulphuric acid and five parts 
of nitric acid. The two acids should be well mixed 
by means of a glass rod. Take one of the sheets of 
3r 

paper and immerse it in the solution for about ten 
minutes. Remove it by the aid of the glass rod and 
place it in a pan or dish full of warm distilled water. 
It must remain there for one hour, then pour off the 
water and refill the pan afresh—this must be repeated 
several times, or better still place the sheet or sheets 
in running warm water until every trace of the acid 
is removed. If this is not done thoroughly, not only 
will the paper be liable to spontaneous combustion, 
but will explode violently if struck. After a thorough 
washing, the papers must be dried slowly by a gentle 
heat. If, after drying, a small pellet of the paper 
be lighted at one point and thrown into the air, a 
flame of intense light is produced. So perfect is the 
combustion that no perceptible ash is left. Colour 
effects may be obtained if, after drying, the sheets 
be taken and immersed for five minutes in a warm 
saturated solution of a lithium salt (for crimson), 
copper chlorate (for blue), barium chlorate (for green), 
and potassium nitrate (for violet) ; strontium chlorate 
also gives a crimson but not so good as the lithium 
salt. They must afterwards be hung up to dry. 


EXPERIMENT XLVI. (46) 
THE BLEACHING POWER OF CHLORINE. 


We have already had some example of the bleaching 
action of chlorine water on coloured solutions in 
Chapter I. 

In the following instance the gas and not the 
aqueous solution is used. This experiment can be 
given a magical effect by introducing the gas secretly 
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when the colour will appear to be shaken out of the 
liquid. 

In a tall glass jar, or bottle, put a solution of indigo, 
not much more than half-filling the jar. Invert a 
bottle or flask of chlorine gas over the mouth of the 
jar, the gas being about 2.5 times as heavy as air will 
pour out like water. Close the mouth of the bottle 
or jar with a cork or bung and shake. All trace of 
colour will almost immediately disappear. 


EXPERIMENT XLVI. (47) 
FLOWER BLEACHING. 


Natural flowers, more especially roses, dahlias and 
violets, are soon bleached when thrown into a jar full 
of sulphur dioxide gas. The colouring matter is not, 
however, destroyed as when chlorine is used, and may 
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even be restored by exposing the flowers to the air 
for some time. 

The most successful method, however, is to immerse 
them in an alkaline solution. Ammonia, by itself, 
is not very successful, but when mixed with ether, 
the restoring action is very rapid. 

As well as flowers, silk, straw, wool, etc., may be 
bleached by the action of sulphur dioxide. 

Both this and chlorine gas are extremely evil smell- 
ing agents and must on no account be inhaled. When 
used in their gaseous state, be careful to remember 
that any article which it is required to bleach must 
be damp. Unless this is the case the experiment 
will not succeed. 
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When used as gases in magic, means must be taken 


to overcome the unpleasant smell referred to. 


EXPERIMENT XLVIIA. (47A) 


TO REMOVE AND AFTERWARDS RESTORE THE COLOUR 
OF A RIBBON. 


Dip a coloured ribbon (rose coloured is very suitable), 
into nitric acid, diluted with eight to ten parts of 
water, and as soon as the colour disappears, which it 
will do in a short time, take out the ribbon and put it 
into a very weak alkaline solution ; when the alkaline 
solution will quickly neutralize the acid, and the 
colour will re-appear. 


EXPERIMENT XLVII. (48) 
THE FADED ROSE RESTORED. 


Take a red rose that is quite faded, and put a little 
sulphur on a chafing-dish of hot coals ; then hold the 
rose over the fumes of sulphur, and it will quickly 
become white ; in this state dip it into water, then 
put it in a box or drawer for three or four hours, and 
when taken out it will be quite red again. 


EXPERIMENT XLIX. (49) 
THE MAGIC DYE. 


Dissolve indigo in a diluted solution of sulphuric 
acid, and add to it an equal amount of a solution of 
potassium carbonate. ie piece of white cloth be 
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dipped in this mixture, it will be changed to blue: a 
piece of yellow cloth to green, and a piece of red to 
purple ; and blue litmus paper will be turned red. 


EXPERIMENT L. (50) 


TO MAKE TWO INVISIBLE VAPOURS. VISIBLE. 
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Take an ordinary glass tumbler, in the bottom of 
which are a few drops of ammonium hydrate (com- 
monly called ammonia, although ammonia, strictly 
speaking, is a gas), and place over it a plate or saucer, 
on the bottom of which is a little hydrochloric acid, 
then the tumbler becomes filled with smoke. As a 
trick this is generally shown by the performer 
throwing a handkerchief over the plate and tumbler, 
then walking to the other side of the stage and puffing 
smoke from a cigarette. After a time the handker- 
chief is removed and the smoke apparently is found in 
the tumbler. 

Another method is for the performer to produce 
two clay pipes, both empty, and to all appearance 
unprepared ; but on putting one of the pipes into 
his mouth and holding the other bowl inverted over 
it, smoke at once begins to pour forth from between 
them, Care must be taken to exhale (blow ont) and 
not inhale (breathe in) the fumes. 


EXPERIMENT LI. (51) 
AN EXPERIMENT IN WEIGHING NOTHING. 


The gas known as carbon dioxide is one and a half 
times as heavy as ordinary air; it can therefore be 


poured from one open vessel (such as a jam jar or 
cocoa tin) into another, 

This naturally suggests an experiment in weighing 
nothing ; the apparatus required being a pair of fairly 
sensitive scales and two tins or jam jars. 

In one scale pan is placed one jar or tin, and weights 
in the other scale pan, to balance it. The other jar 
(jars are better than tins), is fu'l of carbon dioxide. 
When this jar is inverted over the balanced jar, as if 
you were pouring something from one jar into the 
other (which you are really doing, only it is invisible), 
the balanced jar will no longer balance but go down, 
and as nothing has been seen to pass from one jar to 
another, nothing has apparently been weighed, not 
even the jar now for it no longer balances. 


EXPERIMENT LIl. (52) 


WHAT PUTS THE CANDLES OUT, OR THE INVISIBLE 
EXTINGUISHER. 


If a bottle or jar full of carbon dioxide be inverted 
over a row of lighted candles, the jar slowly sweeping 
over them from end to end, they will all be put out in 
succession. A more effective way to perform this 
trick is as follows; partly fill a bladder—such as a 
football bladder—and have this concealed beneath 
your coat, under your left arm, have a tube running 
from it down the right sleeve into the palm of the 
hand, the end being closed by a clip. When using, 
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remove the clip and squeeze the bladder between the 
arm and side, at the same time passing the hand over 
the candles. 
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EXPERIMENT LI. (53) 


HOW TO PRODUCE FULLY INFLATED BALLOONS 
FROM A HAT. 


As the balloons or bladders used in this experiment 
are of special manufacture, they should be procured 
trom a reliable conjuring depédt. They are of two 
different sizes, of which the smaller is much the weaker, 
it being made from a much weaker material; the 
larger is not only extra strong but has a wider neck. 

The agents used for inflating the balloons are soda 
bicarbonate and tartaric acid; about a quarter of a 
pound of each is enough to inflate half a dozen balloons. 
The tartaric acid should be emptied into a clean jam 
jar, just covered with water and allowed to stand. 
With the aid of a syringe pump this solution into one 
of the small balloons until it is as large as a small 
egg. Next tie up the mouth tight, and insert it 
through the neck of one of the larger balloons. In 
the latter place a tablespoonful of bicarbonate of soda 
and tie up this neck as well. To inflate the large 
balloon, you merely squash the little one inside the 
big one from the outside and the action of the tartaric 
acid on the bicarbonate does the rest. 

As many as two dozen balloons or more have been 
produced from a tall hat in this manner. To be 
perfect, the balloon should float in the air—to do 
this with such a small balloon hydrogen gas would 
be necessary, coal gas might just do it but it has only 
half the lifting power of hydrogen. 
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CHAPTER V. 


CHEMICAL PYROTECHNICS—FIRE PRODUC- 
TION—FIRE AND WATER—FIRE-EATING. 


EXPERIMENT LIV. (54) 
PHARAOH'S SERPENTS. 


This remarkable chemical illusion has probably 
caused more wonder than any other similar kind of 
experiment. 

Many have assumed that the conjurations of the 
Ancient Egyptians in the time of Moses were pro- 
duced by some chemical preparation of like nature. 
Pharaoh’s serpents (see Fig 6), are composed of sulpho- 
cyanide of mercury, which is generally rolled up in a 
cone of tinfoil ; and which being lighted.at its apex, 
there issues forth slowly a serpent-like coil, which 
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FIG.6. 
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twists and turns in all directions and continues to 
issue from the cone in a marvellously curious manner, 
until all the composition is consumed. The serpent, 
snake or viper cam be handled without breaking, 
but it is very brittle and also very light. Internally 
it has a black metallic appearance ; but externally 
it is of a dirty white colour, not unlike that of a real 

snake. 

But the most strange-looking chemical serpents 
are made when the sulphocyanide of mercury is 
mixed up into a paste with a little gum water, and 
either roughly shaped into a cone or made long like 
your finger, These, when placed in the fender or on 
a plate, burn with the most astonishing fierceness, 
producing a snake of a light or dark brown colour, many 
yards long. The fumes being poisonous must not be 
inhaled, and the “‘ egg ’’ should be lighted in the fender, 
and then the noxious gases can escape up the 
chimney. 

Another recipe for the above is: make the sulpho- 
cyanide of mercury into a paste by adding a little 
mucilage of tragacanth, with about five per cent. 
nitrate of potash. Since not only are the fumes given 
off during combustion injurious, but the sulphocyanide 
of mercury is a deadly poison, and the residue poison- 
ous as well, these serpents can only be made under 
proper supervision. A non-poisonous, although it 
must be confessed a much less effective, “ serpent ” 
can be made as follows: take bichromate of potash, 
two parts; nitrate of potash, one part; powdered 
sugar, one part. Powder these in a pestle and mortar 
separately, and then thoroughly mix. Make small 
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paper cones and press the mixture into them. Re- 
member always to light these eggs or concs at the top. 


EXPERIMENT LV. (55) 
JAPANESE MATCHES. 


Take five parts by weight of lamp black, eleven of 
sulphur, and twenty-five of meal powder, and thoroughly 
mix. Add a weak solution of gum water, sufficient 
only to make the mixture into the consistence of a 
thick paste. 
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Roll or flatten this out and then cut it up into. cubes 
of about one-quarter inch sides. Place on a warm 
dish and allow them to dry very slowly. The more 
slowly they dry the better, and a week is not too 
long for the process. When perfectly dry, fix the 
little cubes on straw-like fibres similar to those used 
in carpet brooms, or pieces of very fine split bamboo. 

To fire them hold them stem downwards and light in 
a candle, etc. They first ot all blaze up, then form a 
molten mass, from which very curious coruscations 
soon appear. 


EXPERIMENT LVI. (56) 
BURNING WATER. 


Apparatus required—A brass or metal bowl, or 
fairly deep tin ; a glass decanter; a tumbler. 

Chemicals.—Ether (pure); potassium (the metal). 
In the decanter is clear water, some of which is poured 
into the tumbler and drunk. On pouring the same 
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water into the bowl or pan, it at once catches fire and 
burns--produces flames a foot or so high. The bowl 
or pan contains a little ether—a few teaspoonfuls, on 
which is placed a piece of potassium no larger than a 
pea. If the ether be pure no chemical action takes 
place between the ether and the potassium, but as soon 
as the water is poured in the potassium at once sets 
free the hydrogen from the water to such an extent 
that the hydrogen is ignited, and in its turn fires the 
ether—naturally it is the ether floatiug on the top of 
the water that burns and not the water. 


EXPERIMENT LVIL. (57) 
HOW TO RENDER BODIES LUMINOUS IN THE DARK. 


If a four or six ounce flask or bottle containing a 
few ounces of liquid phosphorus be unstopped or un- 
corked in darkness, the empty space in the flask above 
the liquid emits a sufficient light to show the time if a 
watch or clock face be held near it. When the flask 
is again corked, the light vanishes, but re-appears 
instantly on re-opening it. Iu cold weather, it is 
necessary to hold the flask or bottle in the hand, before 
the cork is removed. Without this precaution no 
light will be emitted. 

Liquid phosphorus may likewise be used for forming 
luminous writings or drawings. It may be smeared 
on the face or hands, or’ any warm object to render 
it luminous, without any risk ; but when rubbing it on 
the face be careful to shut the eyes. The appearance 
in the dark is simply jbideously frightful, all the 


parts of the face appear to be covered with a luminous 
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lambent flame of a bluish-white colour, whilst the 
eyes and mouth are shown as vacuous cavities. 


HOW TO PREPARE LIQUID PHOSPHORUS. 


The best method is as follows: heat very gently, 
for two hours, one part of phosphorus with six of oil 
of almonds. This oil charged with phosphorus must 
be kept in a well-corked bottle ; the bottle also must 
be kept in the dark, because light decomposes the 
solution of phosphorus. 

In dealing with phosphorus the young experimenter 
must be careful, it should not be used in pieces larger 
than a moderately large shot or small pea ; it should 
be cut under water with a sharp penknife, holding 
the stick with a pair of forceps. It should be dried 
on blotting-paper on a metal tray and not touched 
with the fingers, as the warmth of the hand, if it be 
dry, may cause it to ignite spontaneously, and the 
result is a nasty burn, because once ignited it is not 
easily extinguished. 


EXPERIMENT LVI. (58) 
LUMINOUS WRITING—ANOTHER METHOD. 


Fix, with a pair of forceps, a small piece of solid 
Phosphorus in a quill pen and write with it (i.c. the 
phosphorus), upon a piece of paper. If the paper be 
taken into a dark room, the. writing will be plainly 
visible. This luminosity arises from the slow com- 
bustion of the phosphorus, 
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EXPERIMENT LIX. (59) 
TO RENDER THE SURFACE OF WATER SELF-LUMINOUS. 


Wet a piece of lump sugar with phosphorized ether 
and throw it into a basin of water ; the surface of the 
water will become luminous in the dark, and by gently 
blowing upon it, phosphorescent undulations will 
be formed, which illuminate the air above the water 
for a considerable distance above the fluid. 

In winter the water must be rendered blood warm. 
If the phosphorized ether be applied to the hand or 
warm objects (which may safely be done), it renders 
them self-luminous or phosphorescent in the dark. 


HOW TO PREPARE PHOSPHORIZED ETHER. 
Allow sulphuric ether to stand, for several weeks, 
over a considerable quantity of phosphorus in a well- 
stopped bottle or flask. 
EXPERIMENT LX. (60) 


TO LIGHT A CANDLE WITH A GLASS OF WATER. 
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Take a little piece of phosphorus the size of a pin’s 
head, and with a little piece of tallow stick it on the 
edge of a drinking glass. Then take a candle, one 
which has been burning for a minute or two, blow it 
out and apply it to the glass so that the hot wick 
touches the phosphorus, it will at once ignite the 
phosphorus and be relighted, the glass must be tipped 
at the same time, so that water nearly but not quite 
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reaches the phosphorus, so that it looks as if it is the 
water which is relighting it. 


EXPERIMENT LXI. (61) 
GREEN FIRE UNDER WATER. 


Put into a glass tumbler two ounces of water, and 
add, first, a piece or two of phosphorus about the size 
of a pea, then thirty or forty grains of chlorate of 
potash; next pour upon these by means of a 
funnel with a long neck reaching to the bottom 
of the glass, five or six drachms of sulphuric acid. 
As soon as the sulphuric acid comes in contact with 
the ingredients already put in, flashes of fire begin to 
dart from under the surface of the fluid. 

When this takes place drop into the mixture a few 
pieces of phosphuret of lime ; this will at once illumine 
the bottom of the vessel and cause a stream of fire 
of an emerald green colour to pass through the fluid. 


EXPERIMENT LXII. (62) 
WILL-O’-THE WISPS. 


Take a glass tumbler three parts full of water, and 
drop into it two or three lumps of phosphuret of lime 
(phosphide of calcium), decomposition will take 
place and phosphuretted hydrogen be produced, 
bubbles of which will rise to the surface and take 
fire immediately they burst through the surface or 
skin of the water, terminating in beautiful rings of 
smoke. 
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Another method is to place some phosphorus in a 
glass retort, with a fairly strong solution of potash 
and some ether and heat gently—the end of the retort 
must dip under water—much larger quantities of the 
gas can be given off in this manner. Coal gas and 
caustic soda can be used instead of ether and potash. 

The ether is used for the purpose of preventing the 
combustion of the first gas bubbles formed in the 
retort, which by their explosion would in all proba- 
bility break the retort. 

Another way to generate this gas is as follows: 
Add gradually, in the form of a very fine stream, one 
ounce of sulphuric acid to about six ounces of water, 
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contained in an earthenware basin; throw in about 
an ounce of granulated zinc, and a small piece or two 
of phosphorus, phosphuretted hydrogen gas is again 
produced, and taking fire (as before) the moment that 
it comes in contact with the air; in a short time the 
whole surface will become luminous and continue 
so as long as the gas is generated, which may be seen 
darting from the bottom through the liquid with great 
rapidity. 

It is better to use coal gas and caustic-soda instead 
of potash and ether, but see that the coal gas com- 
pletely displaces the air in the flask or retort, in other 
words pass enough in. 

It is best of all to use carbon dioxide instead of coal 
gas—a lighted taper plunged into this gas goes out at 
once, thus showing when the flask is full. 

An eight-ounce flask and a rather large delivery 
tube with its end well under water is better than an 
ordinary retort. First, put in a few pieces of caustic 


potash, then some small pieces of phosphorus and a 
little water. Fill the upper part of flask with carbon 
dioxide, test, cork up and fit delivery tube, etc. 

Phosphuretted hydrogen or phosphine has an un- 
pleasant odour, like putrid fish, is poisonous, and must 
not be inhaled. 

The gas, if left standing in the light, loses its will- 
o’-the-wisp properties. 


EXPERIMENT LXII. (63) 
FIRE BURNING UNDER WATER. 


The following two mixtures are said to burn under 
water—the writer has not tried them personally. 

Take strontium nitrate forty parts, flower of sulphur 
thirteen parts, chlorate of potash five parts, sulphuret 
of antimony four parts. Powder these ingredients 
separately with a pestle and mortar and then mix 
carefully and thoroughly. Next take a strong paper 
cylinder or case about two to two and a half inches 
long, well closed and varnished at one end so as to be 
quite watertight (if not varnished soak in melted 
candle wax). Pack the case tightly with the mixture, 
light and put into the water mouth downwards—when 
it will continue to burn—the best effect being pro- 
duced if a tall glass jar be used. 

Another mixture similarly treated which will do the 
same thing is the following :— 

Take one part nitrate of potash, three parts of 
gunpowder and the same quantity of sulphur. Re- 
member always to grind all ingredients in any experi- 
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ment separately: if sulphur and chlorate of potash 
(for instance), be rubbed together in a mortar they are 
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extremely liable to explode. The first composition 
given above should be freshly made—it must not be 
kept as it is liable to spontaneous combustion. 


EXPERIMENT LXIV. (64) 


TO DRAW A DESIGN ON A PIECE OF PAPER BY SETTING 
FIRE TO IT. 


Take a sheet of paper and draw upon it a design 
with a concentrated solution of potassium nitrate 
and allow it to dry. If the glowing end of a piece of 
string be applied to any part of the design, the curious 
effect is produced of its burning itself out without 
injury to the other parts of the paper. 

A simple design should be chosen without much 
detail. A written word or short message for magical 
use is as good as anything. 


EXPERIMENT LXV. (65) 


TO DRAW A DESIGN ON A PIECE OF PAPER, TO BURN 
THE PAPER AND HAVE THE DESIGN LEFT. 


Take half a pint of asbestos paint and add a few 
drops of nitric acid. Paint the design or writing with 
this. The best way is by means of a stencil and 
stencil brush in the case of a design, but this is not 
essential. 

After painting, a thorough drying must be per- 
mitted ; on setting light to the paper obviously the 
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part treated will not burn since the painting has 
rendered it fireproof. 
Another incombustible solution is alum and white 
of egg—but the former is to be preferred. 


EXPERIMENT LXVI. (66) 
EATING BURNING COALS. 


The following is in all probability the method 
adopted by professional performers: a good charcoal 
fire is made and just before the experiment is per- 
formed three or four pieces of soft pine are thrown on. 
When burnt this is not to be distinguished from the 
charcoal save by sticking a fork into it. The fork 
easily enters the pine wood, but not the charcoal. 
The charcoal would burn anyone who touched it, the 
pine wood does not ; the great point being to close the 
mouth immediately the piece of pinewood is put in so 
as to exclude all air. Similarly raisins can be plucked 
out of burning brandy or alcohol by means of a pickle 
fork and eaten straight away provided the same pre- 
caution is adopted. 


EXPERIMENT LXVI. (67) 
CHINESE FIRE EATING. 
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Take some pieces of soft thick string and soak them 
for twelve hours in a saturated solution of potassium 
nitrate. Then take them out, dry them thoroughly, 
and cut them up into one inch lengths. 

Light one of these and place it in a small ball of tow. 
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This can safely be placed in the mouth, and clouds of 
smoke and even sparks sent out. Once in the mouth 
it is only necessary to blow in order to do this, If 
the ball gets too hot, simply close the mouth and 
breathe through the nose. Never in any of these 
experiments inhale the breath through the mouth or you 
will be certain to cough and thereby absolutely spoil 


the effect. 
EXPERIMENT LXVIII. (68) 
HOW TO EAT LIGHTED WAX VESTAS. 


This is quite an easy and safe experiment if the 
following directions are carefully carried out. 

Strike the vesta as usual and allow it to burn for a 
short time, next pick off the glowing head of the vesta 
with the finger and thumb—quite easy if done quickly. 

The lighted vesta is then boldly placed in the mouth, 
which is at once tightly shut so as to put out the flame ; 
the breath at the same time being exhaled (breathed 
out), through the nose. 

The mouth should be moist at the time and the 
vesta can be heard to go out with a faint hiss. Place 
the vesta well in the mouth, not on the lips. Do the 
experiment boldly and you will never burn yourself— 
if not done boldly it is best not donevat all. 

It need scarcely be added, perhaps, that the vesta 
should not be swallowed. 


EXPERIMENT LXIX. (69) 
EATING A LIGHTED CANDLE FOR DESERT. 


This is a genuine trick in a way, but far less awful 
than it sounds, The candle is not a wax one—but 


fashioned from a turnip or, if preferred, an apple ; its 
wick is made from a piece of sweet almond or Brazil 
nut—all of which can of course be eaten. 

If carried out as above it would only make a small 
piece of candle—if stuck on to the genuine article and 
bitten off and the genuine article passed round, the trick 
is much enhanced. 


EXPERIMENT LXx. (70) 
LICKING A RED HOT POKER. 


An Italian chemist named Sementini found a strong 
solution of alum applied to the skin rendered that part 
(temporarily), very unsusceptible to fire, in other 
words a red hot iron could be applied for a short time 
with impunity. Soap impregnated with alum and 
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rubbed on the hand was found to be still better. He 
then discovered that a layer of powdered sugar 
covered with soap was sufficient to render his tongue 
insensible to heat. 

Licking a red hot poker was a very common per- 
formance at country fairs many years ago—such tricks 
are, however, best left to the professional. 


EXPERIMENT LXXI. (71) 
SALAMANDER’S HAIR. 


According to tradition the Salamander is an am- 
phibious animal, which is incombustible and puts out 
fire. Soak some stoutish thread in a saturated solu- 
tion of salt and water ; allow it to dry thoroughly and 


again soak it and dry it. This must be done several 
times. Asa result the usual appearance of the thread 
is unaltered. 

Suspend a piece of it from a suitable support and 
hang on it a very light ring. 

Experiment alone can show how heavy a ring can 
be used. 

Set fire to the thread, which will burn from end to 
end, but not break, unless the ring is too heavy. The 
thread is-burnt but not the salt, a little tube of this 
substance being left of sufficient strength to hold up a 
very light ring. 

The experiment will not succeed in a draught. 
The following is a great improvement on the above 
and makes a really good trick if properly carried out : 

Take four pieces of thread and fasten them to the 
corners of a piece of muslin about three inches by 
three. Prepare both thread and muslin as before. 

Hang up the muslin by the four threads attached 
to its corners ; and place in it a smallish blown egg. 

Set fire to the hammock, etc., the result will be 
the same as with the ring 

If you can “ palm” and substitute the “ blown” 
egg for a similar “ full” one passed round for exami- 
nation the trick is greatly improved. 


EXPERIMENT LXXII. (72) 
SELF-LUMINOUS STEAM. 


If a little phosphorus be placed in a copper kettle 
full of water and the water boiled in the dark—and 
every outlet be carefully closed save the spout (even 

5I 
this is best partly closed so as to project the steam 
in the form of a small jet), then this jet of steam will 
be quite luminous, owing to the minute particles of 
phosphorus carried out mechanically with the steam. 
The effect produced is a very pretty one indeed. 
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EXPERIMENT LXXHI. (73) 
TO SET FIRE TO A NEWSPAPER BY BREATHING ON IT. 


Apparatus.—An ordinary newspaper unprepared ; 
a plate. * 

Chemicals.—Some perchlorate of potash and sugar ; 
sulphuric acid. 

On one side of the plate is a little of the chlorate 
of potash and sugar (chlorate, one part; powdered 
loaf sugar, two parts), and on the other side of the 
plate a little sulphuric acid. The plate must rest on 
the table or stand so that the side on which is the 
sulphuric acid is a little lower than the other. 

The newspaper more or less crumpled up, is put 
lightly on the plate, and the whole lifted off the plate 
still in the same slightly inclined position. One of 
the audience (or two) is invited to come forward and 
blow on the paper. When the performer thinks the 
time ripe the plate is slightly tilted over to the other 
side, the sulphuric acid and chlorate and sugar take 
fire, igniting the newspaper and the trick is done. 


EXPERIMENT LXXIV. (74) 
HOW TO LIGHT A CIGARETTE WITH A PIECE OF ICE. 


Apparatus.—A cigarette—absolutely dry. 
Chemicals.—Small piece of potassium ; a piece of ice. 
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In the end of the cigarette is concealed a small piece 
of potassium, a tiny piece only projecting—when this 
touches a piece of moist ice it is fired and the 
cigarette lighted. 

Certain features are, however, essential for success— 
the tobacco in the cigarette must be absolutely dry, 
it is best dried in an oven. The piece of potassium 
should partake of the nature of a stick—as thick as a 
darning needle and about a quarter of an inch long. 

The exact amount must be derived from experi- 
ment. If the tobacco at the end holding the potassium 
is just moistened with a drop of naphtha—failure is 
practically impossible. The writer has, however, never 
found it necessary to do this, 

Try the trick on your fishmonger and note its effect. 


EXPERIMENT LXXV. (75) 
HOW TO MELT A COIN IN A NUTSHELL. 


Mix very carefully and thoroughly three parts of 
dry nitre, one part of sulphur, and one of very fine 
sawdust. 

If some of this powder be pressed down into a 
walnut shell, and a threepenny bit or farthing, be put 
in this, and the nutshell afterwards filled and heaped 
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up with more of the powder pressed down hard, and 
the powder be set on fire, the coin will be found melted 
in the mass when the combustion has been completed, 
whilst the nutshell will only be blackened. 
53( 76) ~(80) 
EXPERIMENTS LXXVI—LXXX. 


COLOURED FIRES. 


Dissolve crystals of any copper salt in spirits of 
wine, light the solution and it will burn with a beauti- 
ful emerald green flame, more especially if this be done 
in an iron ladle or spoon which is held over some 
source of heat such as a Bunsen burner at the same 
time. Pieces of sponge soaked in spirit and salts 
hung up by wires and lighted have often been used 
in theatrical effects; strips of flannel saturated with it 
and wrapped round tridents, swords, etc., produce, 
when lighted, the flaming swords and fireforks bran- 
dished by the mimic demons in melodrama. 

Crimson Fire.—Put into a gallipot one ounce of 
spirits of salts, and add to it as much powdered 
nitrate of strontia as will make a thick paste. Next 
put a gridiron over a slow fire and set on it the gallipot. 
Allow it to remain there until the contents are very 
nearly dry, taking care to avoid the fumes which are 
poisonous. When the mixture has cooled add about 
four ounces of pyroxylic spirit and pour the whole 
into a bottle for use. 

When required, wind some lamp-cotton on a two 
inch nail and drive this into an imitation torch and 
pour on to it as much liquid as the cotton wick will 
absorb—without allowing it actually to drop off; 
light it, and a very beautiful crimson flame will result. 

Other Coloured Flames.—The following salts, if 
finely powdered, mixed with spirits of wine and set 
fire to will communicate to the flame their peculiar 
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colours, more especially if the burning spirit and salt 
be heated as well at the same time : chloride of sodium 
(common salt), yellow ; nitrate of potash, pale violet ; 
nitrate of lime, brick red ; nitrate of lithia, red ; borax, 
green ; chloride of calcium, orange; chloride of lithium, 
purple. Another method is to mix the powdered 
salt with powdered sulphur, place the mixture in an 
iron shovel and ignite the same. 

Silver Fire.—Put upon a piece of burning charcoal 
a morsel of the dried crystals of nitrate of silver, 
it will at once throw out beautiful sparks, whilst the 
surface of the charcoal will be coated with silver. 

Bengal Lights—Take nitre, one pound ; sulphur, five 
ounces ; sulphide of antimony, two and a half ounces ; 
mix well together on a plate or large dish with a paper 
knife and light in small quantities with a match or 
fusee. If well mixed it should burn with a brilliant 
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white light. If magnesium powder be added, the 
light is greatly increased. 


CHAPTER VI. 
HEAT AND COLD. 
EXPERIMENT LXXXI. (81) 


MOT AND COLD: WHICH IS WHICH ? 


Take four basins, put cold water into one, luke- 
warm water into the second and third, and hot water 
into the fourth. Invite a person to come forward and 
place one of his hands in the cold water and the other 
into the hot, let them remain there for, say, a quarter 
of a minute, then ask him to take them out, and plunge 
them in the two basins of lukewarm water, one 
hand in each, and tell you which water is the hotter 
of the two, or which water is hot and which is cold. 

To the hand which has been in the hot water the 


water will a) x cold and vice versa. 
ane (82) (87) 


EXPERIMENTS LXXXI—LXXXVI. 
FREEZING MIXTURES. 


Take eleven drachms of nitrate of ammonia, ten 
of nitrate of potash, and sixteen of sulphate of soda, 
reduce each separately to a fine powder, and mix them 
gradually in a glass or better in a thin metal tin— 
such as a cocoa tin—with five ounces of water—the 
size of the tin should be just sufficient to hold the 
mixture ; as the salts dissolve great cold will be pro- 
duced as can be seen by immersing a thermometer in 
the liquid, which should sink below freezing point. 
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A little water, about half an ounce, in a small test- 
tube, when immersed in the mixture during its solution 
should be frozen in about ten minutes. The salts 
used should be fresh and not damp; a good deal 
depends on this. 

Dissolve 500 grammes of potassium sulphocyanide 
in 400 grammes of cold water—this should give a 
temperature of —20°. 

Crystallized calcium chloride four parts, and snow 
three parts (or ice), when mixed produce a temperature 
from 0° to —45°. 

Mix together nitrate of lime and snow. To produce 
the greatest effect, equal parts of the salt finely 
powdered and newly fallen snow must be quickly 
mixed together. This mixture has been used to 
freeze mercury. 

Set a quart pot on a stool, on which a little water 
has been previously thrown, before the fire, put a 
handful of snow into the pot and also a handful of 
common salt. Hold the pot with one hand and with 
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a short stick stir the contents with the other ; in a few 
minutes the pot will be frozen so hard to the stool 
that it can only be pulled off with difficulty. 

Fill a common thermometer with cold water and 
hang it upon the air by a piece of string. If the ther- 
mometer tube be continually sprayed with ether, the 
water will ere long become ice ; the quick evaporation 
of the ether carrying away the heat fon the water. 

(88) —(8 
EXPERIMENTS LXXXVIII—LXXXIX. 
TWO HEAT EXPERIMENTS. 


Put in an earthenware cup or pot a small quantity, 
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say two ounces, of water and pour on to this in the 
form of a thin stream about three ounces of sulphuric 
acid, the temperature of the mixture will be raised 
many degrees above that of boiling water. 

N.B.—On no account must water be poured on to 
sulphuric acid. 

Dissolve a little lime in nitric acid, then pour some 
of the liquid into a glass and add a few drops of sul- 
phuric acid, the whole will become nearly a solid 
mass, and, at the same time, give out a strong heat. 


EXPERIMENT XC. (90) 
A CHANGE OF TEMPERATURE. 


In a narrow tall glass jar, or a large long test-tube 
or glass flask, place as many lumps of baryta as will 
nearly fill it. 

The lumps must be large and quite dry, with plenty 
of air spaces between them. 

Pour cold water over the baryta lumps. The heat 
developed will, in all probability, be such as to make 
the water boil and ere long some of the pieces of baryta 
will become red hot. 


EXPERIMENT XCI. (91) 


TO CAUSE WATER TO BOIL BY THE APPLICATION OF 
COLD, AND TO CEASE TO BOIL BY THE APPLICATION OF 
HEAT. 


Half fill a large glass chemical flask with water and 
place it over a Bunsen burner or other suitable source 


of heat. Let the water boil briskly for a few minutes, 
then cork up the flask quickly, using either a good 
fitting rubber stopper or a cork which has been greased, 
or an ordinary cork and a slip of moist bladder tied 
over the same. 

The essential point is to cork up the flask so as to 
exclude all air. 

On removing the flask from the source of heat 
(which should be turned out or down when the cork 
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is pushed into the flask), the water will keep on boiling 
for a short time, and when this boiling ceases—if the 
flask be inverted and placed in the ring of a retort 
stand and cold water be squeezed over it from a 
sponge, the water will once again begin to boil 
furiously, at once ceasing to boil if hot water be ap- 
plied to the flask. Provided there is no breakage on 
the part of the flask, boiling and non-boiling by the 
alternate applications of cold and heat may be kept 
up for some time. The water need not be very hot 
nor intensely cold, but careful experiment is necessary, 


EXPERIMENT XCI. (92) 


A CURIOUS EXPERIMENT IN THE INFLUENCE OF COLOUR 
ONLY, ON THE POWER OF BODIES, IN ABSORBING AND 
REFLECTING HEAT. 


On a winter’s day, when the ground is covered with 
snow, take four pieces of woollen cloth of the same 
size, and if possible thickness, but of different colours, 
viz. black, blue, brown and white, and lay them, at 
the same time, on the surface of the snow, in the 


immediate neighbourhood of one another, where the 
sun’s rays can fall upon them ; in a few hours they will 
be found to have sunk into the snow to various depths. 


EXPERIMENT XCIII. (93) 


AN EASY METHOD OF BREAKING GLASS IN ANY 
DIRECTION. 


Dip a piece of worsted thread into turpentine, 
wrap it round the glass in the direction in which you 
require it to be broken, and then set fire to the thread ; 
or apply a piece of thick red hot copper wire round 
the glass, and if it does not crack as required at once, 
throw cold water on it whilst the wire remains hot. 
By the above means glass that is broken irregularly 
may often be refashioned and again rendered useful 
for chemical and other purposes. 


EXPERIMENT XCIV. (94) 
A METAL WHICH MELTS IN BOILING WATER. 


Melt (by weight) four parts of bismuth, two and a 
half of lead, and one and a half of tin, in an iron pot 
or ladle over the fire, to form one mass. If a piece of 
this metal be put into water, it melts when the water 
begins to boil and remains melted as long as the water 
is kept boiling. 

A spoon formed of this alloy, when used for stirring 
water which is boiling briskly, melts in the hand of 
the stirrer. 

The lead should be melted first, then the tin, and 
bismuth added in tiny pieces. 
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An alloy known as Wood’s Fusible Alloy, which 
melts at a much lower temperature even, is composed 
of: tin, two parts ; lead, two parts ; bismuth, seven 
parts; cadimum, one to two parts. This melts at 
about 68° centigrade, boiling point 100°. 

The ingredients should be ground to a fine powder 
before mixing. 


61 
CHAPTER VII. 


SOME MISCELLANEOUS EXPERIMENTS. 


(95) (99) 
EXPERIMENTS XCV—XCIX. 


CHEMICAL VEGETATION. 


Lead Trees.—In a three pound glass jam jar, nearly 
filled with filtered soft or rain water, put one to two 
ounces of acetate of lead, previously well powdered, 
if necessary ; shake the mixture and allow it to stand 
undisturbed for two or three days; decant the clear 
fluid from the insoluble residue (if any), reject the 
latter, and, after having rinsed the jar with water, 
return into it the clear solution ; next fit the top of jar 
with a bung or piece of wood from which can be sus- 
pended thin strips of zinc, so twisted and shaped as to 
resemble as much as possible the branches of trees. 
On no account shake the jar—stand it on one side 
for several hours, when a beautiful metallic tree-like 
growth will be found to have formed. 

Tin Trees.—Put three drachms of nitrate of tin in 
three ounces of water contained in a small bottle ; 
add ten to twelve drops of nitric acid and shake well 
till fully dissolved. Suspend zinc as before and a 
similar result will follow. 

Silver Trees —This is the name given to a curious 
and beautiful precipitation of silver, by means of 
mercury, in an arborescent form. Lemery was the 
first to observe this, and the following is his original 
method: Dissolve one part of silver in dilute nitric 
acid. Dilute the solution with twenty parts of dis- 
tilled water and add to it two parts of mercury. The 
time required for the formation of the silver tree takes 
about forty days. The following is another and 
much quicker acting method : 

Dissolve four drachms of nitrate of silver in half 
a pint of distilled water, set the containing vessel on 
one side for a time where it will not be disturbed, 
then pour in two drachms of mercury (quicksilver). 

Gold Trees.—These can be produced asin the previous 
experiment by using a solution of chloride of gold 
and mercury. 

Camphor Trees.—Dissolve some camphor in warm 
spirits of wine until the spirit will dissolve no more. 
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Pour some of this solution on to a clean cold sheet of 
glass, the camphor will instantly crystallize into 
beautiful tree-like forms. 


EXPERIMENT C. (100) 
HOW TO PASS WATER THROUGH A SOLID GLASS JAR. 


Pour some water into a plate, light a piece of loosely 
crumpled paper and throw it into a glass jar; then 
turn the glass upside-down (with the burning paper 
in it) in the water in the plate, the burning paper 
will soon go out—but the water will rise up in the 
glass until it very likely becomes half full, The air 
has become rarified inside the jar—and the pressure 
outside is greater than inside, hence the water rises in 
the jar until equilibrium 7 established. 


3 

The previous paragraph will explain the following : 

Take a plate, i.¢. a deep plate, like a soup plate, and 
nearly fill it with water; then produce an empty 
bottle—rather long and narrow for preference—into 
which you assure the company you can pour water 
through the solid glass bottom, and not through the 
mouth as ordinary people do. Having declared that 
it is necessary for the bottle to be perfectly dry, when 
the experiment is performed (for the purpose of open- 
ing the pores of the glass, if you should be asked the 
reason), take the opportunity of heating it at the fire 
so that the bottle save the neck by which you hold 
it is quite hot, too hot to hold if possible. The bottle 
can be held to the fire by a stick thrust in the neck if 
preferred. 

As soon as it is quite hot, place it quickly, upside 
down, with its mouth in the water in the plate ; 
then pour a teaspoontul of water on the bottom, just 
as if you were pouring it through the glass; every time 
you repeat this experiment, the bottle will become 
fuller and fuller of water, and as this takes place 
whenever water is poured on the bottom of the bottle, 
it presents (if skilfully done) every appearance of 
having passed through the solid glass. 

After the experiment—pour water into the bottle 
in the usual way—and have it passed round for 
examination. 

A better way is to have the bottle brought in by an 
assistant, hot and ready for action—the audience 
supposing it an ordinary cold bottle ; and cold or cool 
it will be by the time you have done with it, whence 
it can be passed round as before. 
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EXPERIMENT CI. (101) 
SINGULAR INSTANTANEOUS CRYSTALLIZATION. 


Make a concentrated solution of sulphate of soda 
or glauber’s salt, by adding portions of it gradually 
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in boiling water, till this fluid will dissolve no more 
(an ounce and a half of boiling water will dissolve 
about two ounces of salt). Having done this, pour 
the solution, whilst boiling hot, in a glass jar or bottle 
previously warmed, and cork it tightly up, as all air 
must be excluded—a good rubber stopper or greased 
cork should be used. This being done, set the bottle 
by in a quiet place, without shaking. 

This solution will cool to the temperature of the 
air and remain perfectly fluid, but the moment the 
cork is withdrawn and atmospheric air gets in, it will 
begin to crystallize on its upper surface in fine satin- 
like crystals, which will shoot downwards in a few 
seconds, like a dense white cloud, and so much heat 
will be evolved, as to make the bottle very sensibly 
warm to the hand. 

When crystallization is completely accomplished, 
the whole mass is usually so solidified that not a drop 
falls out. If the crystallization does not ensue im- 
mediately on drawing out the cork, the slightest 
agitation or the dropping in of a minute crystal of the 
salt will almost invariably start the required action. 


EXPERIMENT CI. (102) 
THE ALUM BASKET. 


Make a small basket, about the size of the hand, 
of iron wire or split willow; then take some lamp 
6: 


cotton, untwist it and wind it round every portion, 
of the basket. Then mix alum in the proportion of 
one pound of alum to a quart of water and boil it 
until the alum is all dissolved. Pour the solution 
into a deep pan, and in the liquid suspend the basket, 
so that no part of it touches the containing vessel. 
Let the whole remain perfectly at rest for twenty- 
four hours ; when on taking out the basket, the alum 
will be found crystallized all over the cotton frame. 
In like manner, a cinder ; a piece of coke ; the sprig of 
a plant, or any other object, suspended in the solution 
by means of a thread, will become covered with beauti- 
ful crystals. If powdered turmeric be added to the 
hot solution the crystals will be of a bright yellow ; 
if litmus be used instead they will be of the brightest 
red; logwood imparts to them a purple colour, and 
common writing ink a black tint; or if sulphate of 
copper be used instead of alum, the crystals will be a 
fine blue. But the coloured alum—crystals are much 
more brittle than those of alum alone and the colours 
fade. The best way to preserve them is to place them 
under a glass shade with a saucer containing a little 
water, thus keeping the air within the glass saturated 
with moisture ; under such circumstances the crystals 
retain both their texture and colour. 


EXPERIMENT CII. (103) 
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CHEMICAL MAGIC 
CHEMICAL FROST OR SNOW. 


Arrange in a tasteful manner in a bottomless glass 
jar, vessel or bell jar, some sprigs, etc., of holly or other 
evergreen, or imitation paper flowers. Place the 


glass vessel on a metal or non-inflammable metal 
stand, with a hole in the centre. In this place a small 
porcelain evaporating dish containing a little benzoic 
acid, heat it from below with a methylated spirit 
lamp, improvised out of an old twopenny ink bottle 
and a piece of cotton wool. A very elegant and 
beautiful imitation of hoar frost or snow will thereby 
be produced on the sprigs, etc., contained in the vessel. 

The stopper or cork in the top of the jar, should 
be left open at first, and closed when the spirit lamp 
is withdrawn. 


EXPERIMENT CIMA. (103A) 


THE ROTATORY MOTION OF CAMPHOR UPON WATER, 
OR THE ELIXIR VITS, 


Fill a saucer, or broad basin, with water, and let 
fall upon it camphor reduced to the fineness of coarse 
sand. The floating particles of camphor will instantly 
begin to move, and acquire a progressive rotatory 
motion, which continues for some minutes and finally 
subsides. ‘ 

If the water be touched by a substance which is the 
least bit greasy, all the particles of camphor dart back 
briskly, and are, as if by a stroke of magic, instantly 
deprived of their motion and vivacity. : 


EXPERIMENT CIV. (104) 
THE TRANSMUTATION OF METALS. 


Immerse a piece of polished iron into a solution 
of sulphate of copper, the latter metal will become 
67 
precipitated in a metallic form on the surface of the 

iron. 

Immerse a picce of silver in the solution and no such 
effect is produced ; but if the two metals, the silver 
and the iron, are brought into contact, and then im- 
mersed together in the solution, both metals will speedily 
receive a coating of copper. 


EXPERIMENT CV. (105) 
TO TURN STEEL INTO GOLD. 


The following is a very simple way of gilding steel : 
mix together some sulphuric ether and nitrate of gold. 
If into the ether thus charged with gold a piece of 
highly-polished stecl be immersed—a test tube and 
large needle are ample for the experiment—the ether 
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speedily evaporates, leaving a real coat of gold upon 
the steel. 

By applying a fine brush or a pen, all kind of figures 
may be delineated on highly-polished steel instruments, 
such as razors, scissors, penknives, etc. 

The moment the steel is gilded it should be washed 
in water; and the adhesion of the gold to the steel 
is much improved by burnishing. 


EXPERIMENT CVI. (106) 
TO TURN IVORY INTO SILVER. 


The following is a very easy method indeed of 
silvering ivory. Take a piece of polished ivory, and 
immerse it in a solution of nitrate of silver until it has 


acquired a bright yellow colour ; this must be done in 
a subdued light ; then take it out of the solution, 
immerse it in a tumbler of distilled water and expose 
it, in the distilled water, to the direct rays of the sun. 

After the ivory has thus been exposed for about 
two or three days to the action of the sun’s light, it 
appears black ; but on rubbing it, the black surface 
will be changed into a bright metallic one resembling 
silver. 

Although this coating of revived metal is extremely 
thin, yet if the ivory be well impregnated with the 
nitrate of silver, the solution penetrates to a consider- 
able depth and as fast as the silver wears off from the 
surface of the ivory, the oxide below it becoming un- 
covered and exposed to the sun’s rays, a new coating 
of revived metal will be formed to replace it, and 
the surface of the ivory will not lose its metallic 
appearance. * 

* This most interesting experiment I have taken verbatim 
from a book more than roo years old.—Ed. 


EXPERIMENT CVII. (107) 
THE MAGICAL SCENT SPRAY. 


Six white feathers and an ordinary scent spray or 
atomizer are shown; when sprayed upon, each 
feather becomes any colour desired. The feathers 
have previously been carefully dusted with six differ- 
ent aniline dye powders and then shaken, so that to 
all appearance, all the dye powder is shaken off. If 
alcohol or eau-de-cologne be sprayed over them, the 


feathers at once become coloured. Each feather 
must bear a private mark so that the performer knows 
which is which. 


EXPERIMENT CVII. (108) 
A MAGICAL DRAWING. 


Various salts—such as the salts of chlorides of 
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platinum, gold, iridium, etc., are strongly affected by 
mercurial vapours. 


Suppose a design (see Fig. 7) drawn on a sheet of 


white paper with platinum chloride, such a drawing 
is absolutely invisible. If, however, the drawing be 
held over some mercury contained in a dish, the design 
will at once become visible in dark tints. The experi- 
ment shows how very diffuse the vapours of mercury 
are in their action on certain salts. 
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EXPERIMENT CIX. (109) 
CHLORINE GAS AS A SUPPORTER OF COMBUSTION. 


If a piece of paper be moistened with turpentine 
and plunged into a jar full of dry chlorine gas, it will 
take fire and burn. A piece of phosphorus does the 
same thing, igniting more quickly even than in oxygen 
gas. Dutch metal and powdered antimony will do 
the same thing. 


EXPERIMENT CX. (110) 
SOAP BUBBLES FLOATING ON CARBON DIOXIDE. 


If a large and deep glass bowl—some twelve to 
fifteen inches in diameter and eight to ten inches in 
depth—be filled with carbon dioxide and soap bubbles 
be blown and detached over the bowl of gas, they 
will not descend to the bottom of the bowl but remain 
floating about on the top of the invisible gas in a most 
mysterious and fascinating manner. 

In order to improve the bubbles and make them 
last longer, glycerine as well as soap should be added 
to the water. 

Use common yellow soap, distilled water, adding 
glycerine in the proportion of one part to four of water, 


EXPERIMENT CXI. (111) 
RESIN GRAPES. 


Dip the bowl of a tobacco pipe into melted resin ; 
blow through the pipe, when bubbles will be formed 
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of a brilliant silvery hue, and a variety of colours. 

This is the way in which Italians imitate bunches of 

grapes; the bubbles being fastened together and 

dusted with powder—blue, to resemble bloom. 


EXPERIMENT CXIL. (112) 
HOW TO PRODUCE A LIQUID FROM TWO SOLIDS. 


Mix together equal portions of sulphate of soda 
and acetate of lead, both in the form of a fine powder, 
let them be well rubbed together in a mortar, when the 
two solids will be found so to react on one another 
that a fluid will be produced. 


EXPERIMENT CXIII. (113) 
TO SEPARATE OIL AND WATER. 


The reader is doubtless aware that oil is lighter 
than water and floats upon its surface. Half fill 
a vessel of any convenient description with water, 
and then pour some oil on the top, the oil may be 
easily separated from the water in the following 
manner : place in it the end ofa cotton wick, the other 
end of the wick being carried over the top of the 
vessel into another vessel preferably at a lower level ; 
the oil, obedient to the laws of capillary attraction, 
will rise gradually in the cotton wick and fall, drop 
by drop, from the other end of it into the vessel placed 
ready to receive it. 72 


EXPERIMENT CXIV. (114) 
HOW TO MAKE A LUMP OF SUGAR FLOAT ON WATER. 


The lump of sugar must first be immersed in collo- 
dion. When taken out the collodion solution quickly 
evaporates and leaves behind a transparent layer, 
very like gold-beater’s skin, possessing considerable 
tenacity. The lump of sugar must be put in a current 
of air for a day or two, in order that the ether may 
entirely evaporate. In appearance it will then be 
exactly like any other lump of sugar, and it may be 
placed in a sugar basin with other similar looking 
lumps. On dropping it into a glass of water, it first 
sinks to the bottom, but after a few seconds, it rises 
to the top, where it remains. The prepared lump of 
course does really dissolve in the water—the collo- 
dionized shell alone remaining. To the eye the 
illusion is perfect, but not of course to the touch, and 
it must on no account be handled. 

It may be shown as a trick in many ways, and if 
accompanied by some sleight of hand, can be made a 
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first-class illusion. 

First allow one or two of the audience to drop in 
lumps of sugar taken from the basin which has no 
prepared lumps. Then, by a little piece of sleight of 
hand, the prepared lump is introduced and dropped in. 


EXPERIMENT CXYV. (115) 
CHAMELEON LIQUIDS. 


Expose to a red heat in a portable furnace and in a 
covered crucible, one part of finely-powdered oxide 


of manganese, ‘with three parts of nitre for one hour, 
thus forming an alcalized oxide of manganese ; put 
into a wine glass a few grains of this substance, and 
put a similar quantity into another glass. 

If cold water is now poured into one glass, a green 
solution is obtained, which very rapidly changes to 
purple and gradually becomes red. 

And if the other glass be filled with warm water, 
a violet coloured solution is produced which quickly 
changes to crimson. 

The intensity of the change of colour is influenced 
by the quantity of oxide in the water. With about 
ten grains and one pint of cold water, the solution is a 
beautiful green colour, and changes in a few seconds 
to a deep purple, which lastly becomes red ; and if 
upon a like quantity of the oxide four ounces of water 
be poured, the solution is of a deep green colour, and 
on adding to it more water it acquires a rose-red 
colour, allowing a yellowish precipitate to fall. A 
few drops of nitric acid added to the green or to the 
purple solution, change it instantly to a vivid red.* 

* Another way of preparing the powder is to mix together 
and expose to a strong heat, in an open crucible, for rather 
more than a quarter of an hour, three parts of nitrate of 
potash and one of manganese dioxide, both in a finely 

owdered state. When the liquid changes slowly, the follow- 
mg range of colours can easily be traced—green, blue, violet, 
indigo, purple, red. Experiment with varied proportions of 
the two ingredients. 


EXPERIMENT CXVI. (116) 


CHAMELEON POWDER. 


Take some mercuric oxide (an orange-coloured 
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powder), and put it on a white-enamelled plate or dish ; 
on heating the plate, the powder changes first to a 
bright red, purple, etc., eventually becoming black. 
On cooling it returns to its original colour. If the 
heat be secretly applied—quite a pretty little trick 
can be worked up with respect to the same. 


EXPERIMENT CXVII. (117) 


THE TWISTING OF ROPES AND RAISING OF HEAVY BUR- 
DENS BY CAPILLARY ATTRACTION. 
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If we hang up a rope some ten to twelve feet long, 
in a vertical position, and fasten to its lower extremity 
a heavy weight to stretch it as much as possible, 
the rope, when wetted, will be shortened, and if the 
length be such as to permit the weight to just touch 
the ground when dry, then when wet the weight will 
be raised from the ground. The following ancedote 
respecting the famous obelisk erected by Pope Sixtus 
V. before St. Peter’s at Rome is full of interest. The 
cavalier Fontana, who had undertaken to raise this 
monument, was, it is said, on the point of failing, 
just when the column was about to be placed on its 
pedestal. It was suspended in mid air ; and the ropes 
had stretched a little so that the base of the obelisk 
could not reach the summit of the pedestal, a man 
cried out, ‘‘ Wet the ropes.” This advice was followed, 
and the column, as of its own accord, gradually rose 
to the required height, to be placed upright on the 

f r it. 
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EXPERIMENTS CXVIM—CXIX. 


THE PRECIPITATION OF COPPER AND SILVER IN A 
CRYSTALLINE AND METALLIC FORM. 


Allow a piece of phosphorus to remain immersed 
for about twelve hours in a solution of sulphate of 
copper, it will become enveloped in a coat of extremely 
brilliant and crystalline metallic copper, impervious 
to air. 

Substitute a solution of nitrate of silver for the 
copper sulphate and the silver will be precipitated on 
the phosphorus in the form of fine dendritic crystals. 


EXPERIMENT CXX. (120) 
HOW TO SILVER COPPER, BRASS, ETC. 


First, clean the article intended to be silvered by 
means of a little dilute nitric acid, or by scouring it 
with a mixture of common salt and alum. 

When it is perfectly bright, moisten a little of the 
powder, known as silvering powder, with water, and 
rub it for some time on the perfectly clean surface of 
copper or brass, which will become covered with a 
coat of metallic silver. It may afterwards be polished 
with soft leather. 

How to make the Silvering Powder.—Dissolve silver 
in nitric acid, and put pieces of copper into the 
solution ; this will throw down the silver in the state 
of a metallic powder. 

Take fifteen or twenty grains of this powder and 


7 
mix with it two drachms of acidulous tartrite of 
potash, the same quantity of common salt, and half 
a drachm of alum. 
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Another Method.—Precipitite silver powder as 
before. To half an ounce of this add common salt 
and nitrate of ammonia, of each two ounces and one 
drachm of corrosive sublimate; rub them together 
and make them into a paste with water. With this 
copper utensils of every kind that have previously 
been boiled with acidulous tartrite of potash and 
alum can be silvered by being first rubbed, and 
afterwards made red hot and burnished. 


EXPERIMENT CXXI. (121) 
THE SINKING AND FLOATING EGG. 


If a glass jar—preferably tall—be filled with dilute 
hydrochloric acid and an egg be placed in it, it will 
first of all sink. It will, however, be found after a 
short time to rise to the surface and slowly rotate. 
Notice the formation of bubbles of carbonic acid gas 
on the shell, it is to their formation that the rotation 
is due, 


EXPERIMENT CXXII. (122) 


A VERY EFFICIENT AND BEAUTIFUL PARLOUR FIREWORK 
(KNOWN AS) SPUR ROWELS. 


Mix together nitre, lamp black and sulphurin, the 
proportion of 8:3: 4. 
The sulphur and nitre must be powdered separately 
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and again ground when mixed, and then the charcoal 
carefully rubbed in, till the entire mixture has a 
uniform dark grey tint. Test from time to time by 
running a little of the mixture into a little paper case 
and setting it on fire. If the stars come out in clusters 
and spread well without being mixed up with other or 
duller sparks, it may be taken that the whole is well 
mixed. If not mix until they do. Do not carry the 
pounding process too far or the sparks will be too 
small. The sparks thrown into the air have the shape 
of the rowel of a spur, hence the name. The chief 
difficulty consists in bringing about a complete mixture 
of the charcoal. The sparks will not burn the hand 
when falling on it, nor set fire to anything owing to 
the perfect combustion. 


EXPERIMENT CXXIII. (123) 
THE BLACK AND WHITE STATUE. 


If a figure or image be constructed of white paper 
or cardboard and be moistened with a solution of 
acetate of lead, then when such a statue is exposed 
to the fumes of sulphuretted hydrogen gas it turns 
black. 


Sulphuretted hydrogen (an evil smelling and 
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poisonous gas) can be prepared by the action of dilute 
sulphuric or hydrochloric acid on iron sulphide, 
placed in a flask fitted with a thistle funnel and 
delivery tube. It should be collected over warm and not 
cold water, owing to the great solubility of the gas in 
cold water. 
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EXPERIMENT CXXIV. (124) 
BURNING COPPER WIRE. 


Raise some sulphur to boiling point in a test tube 
or similar vessel. Insert a coil of fine copper wire; 
vivid combustion will follow. 


EXPERIMENT CXXV. (125) 
BEAUTIFUL CRYSTALS OF BISMUTH. 


Having melted some of the metal bismuth in an 
iron ladle, remove, by means of a knife or otherwise, 
the dross or scum that floats on the top, then allow it 
to rest until a crust of hard metal is formed on the 
surface. As soon as that is done make a hole in the 
edge of this crust and pour off themetal that still remains 
in the centre of the mass ; when it is quite cold, remove 
the upper crust by means of a file, and if the experi- 
ment has been properly carried out, the inside of the 
mass will be found covered with a group of beautiful 
crystals of bismuth, sufficiently curious and pleasing 
to form an intcresting mantel-piece ornament. 


EXPERIMENT CXXVI. (126) 


TO PLUNGE YOUR HAND INTO WATER AND YET NOT 
WET IT. 


This is a very taking trick if properly carried out. 
You drop some bright object into a clear glass dish 
79 


nearly full of water. You then announce to the com- 
pany that you are about to pick the object out of the 
water with your bare fingers without wetting them. 
You then sprinkle the surface of the water with 
lycopodium powder. The powder forms around your 
fingers, etc., like a proper glove, and the water has no 
more action on your fingers than it has on the feathers 
on a duck’s back. A better method is to rub the 
hand well with the powder. 


EXPERIMENT CXXVUl. (127) 


TO PLUNGE A PIECE OF WHITE PAPER INTO AN INKPOT 
FULL OF INK WITHOUT BLACKENING IT, 


All that you require area large inkstand with a wide 
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mouth and some well-powdered black resin or colo- 
phony. 

You invite one of the audience to dip a shcet of 
white paper (rolled up into the form of a cylinder, 
into the inkstand which is about half full of ink. It 
should be well dipped in so that plenty of ink is 
brought out when it is withdrawn. On the excuse of 
filling up the inkpot, you pretend to pour some more 
ink into the pot, but in reality you pour in rosin 
powder and water. When the surface of the ink has 
a layer of this fluid above it, the roll of paper can be 
plunged in without any fear of actual contact with 
the ink. When taking out the paper it should be 
shaken slightly so as topreventanyof the rosin powder 
sticking to it. 80 


EXPERIMENT CXXVIII. (128) 
THE DISAPPEARING INK THAT LEAVES NO TRACE. 


Whereas inks exist which under the action of light 
entirely disappear—so far as our ordinary vision are 
concerned—many such, however, leave a trace on an 
ordinary photographic plate, and others can be revivi- 
fied by suitable chemical reagents. 

In fact, in nearly all cases it is possible to revive the 
characters. 

In the following case, however, this cannot be 
done. The “ink” is made as follows: dilute some 
starch in water to the consistency of a cream and add 
a few drops of tincture of iodine. Dip the pen in the 
ink thus made and write on ordinary paper. The 
writing is plainly visible, and dries very quickly. 
To obliterate it completely, it is only necessary to 
rub it with a handkerchief or even with the hand-~ 
and it will disappear as easily and completely as 
chalk from a blackboard. 


EXPERIMENT CXXIX. (129) 
CURIOUS ACTION OF ICE IN AMMONIA GAS. 


Place or drop a piece of ice into a vessel full of 
ammonia gas, so violent a combination between the 
two at once takes place as almost immediately to 
melt the ice. 

(130) (131) 
EXPERIMENTS CXXX—CXXXI. 


THE COLOUR CHANGING FOUNTAINS. 


Fit a flask with a cork and short tube. The tube 
8r 

must be drawn out to a point at one end and should 
project an inch or so into the flask. Now fill the flask, 
by air displacement, with ammonia gas, and when 
full insert the cork, etc., and dip the outer end of the 
tube into a dish full of water reddened with a little 
litmus. Immediately the ammonia gas begins to 
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dissolve in the water and a fountain is produced in the 
flask, due to the partial vacuum in the flask, 
the red colour of the fountain jet is changed to blue 
—a very magical effect to the uninitiated. 

Tf the flask be filled with hydrochloric acid gas and 
the water in the dish be the ordinary (diluted) blue 
litmus solution,the fountain will change from blue to 
red. 

Red litmus solution as used above is made by 
adding a drop or two of acid to the ordinary blue 
solution. In neither case should the colour be too 
deep. 


EXPERIMENT CXXXII. (132) 


HOW TO MAKE ONE BAD SMELL KILL ANOTHER BAD 
SMELL. 


Both chlorine and sulphuretted hydrogen gases 
are extremely evil-smelling ones, especially the latter 
which partakes of the odour of rotten eggs and cabbage 
water combined. Place a little sulphuretted hydrogen 
solution, i.c. water charged with the gas, ina dish ; the 
smell of rotten eggs is at once perceptible. Now 
add gradually some chlorine water, the solution will 
become milky, but all smell will vanish. 


2 
If more chlorine water be added the smell of chlorine 
will become noticeable, and this excess of chlorine 
diffusing into the air around will destroy the sulphur- 
etted hydrogen odour which before filled the room. 


EXPERIMENT CXXXIII. (133) 
ANOTHER SPONTANEOUS COMBUSTION EXPERIMENT. 


If a piece of phosphorus be placed on a piece of 
blotting paper and dried and it be covered with lamp- 
black or soot, the phosphorus will melt and ignite 
of its own accord, 


EXPERIMENT CXXXIV. (134) 
A GHOST PAINT EXPERIMENT. 


Half fill a test tube with sweet oil, add a small 
piece of phosphorus, warm the tube and contents by 
immersing the tube in hot water for a few minutes. 
The phosphorus will become dissolved in the oil to a 
certain extent. The hands, face, or any surface may 
be rubbed over with the mixture and will present 
quite a luminous appearance in a dark room. The 
very small quantity of phosphorus dissolved makes 
the experiment a perfectly safe one. 


EXPERIMENT CXXXV. (135) 


HOW TO MAKE “ SOLUBLE GLASS.” 
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Melt together in a crucible fifteen parts of sand, 
ten parts of carbonate of potash and one part of char- 
coal, 83 

Or mix together une part of powdered silica, five 
tu six times the amount of carbonate of soda and an 
equal quantity of carbonate of potash, put in a crucible 
as before and heat to redness in a fire. When the 
effervescence has ceased, remove the crucible from the 
fire, allow it to cool, chip out the product and boil it in 
water ; a solution of sodium silicate or soluble glass is 
the result. In the first given mixture, after heating 
wash away all excess of alkali with cold water; after 
this is done the powdered glass should be boiled in 
water in the proportion of one of the former to five 
of the latter, when it gradually dissolves, This 
solution may be evaporated to a thick pasty fluid, 
which looks like a jelly when cool, and on exposure 
to the air in thin films changes to a transparent and 
brittle, but not hard glass. 


EXPERIMENT CXXXVI. (136) 


A GOOD “‘ GREEN FIRE” RECIPE, 


Mix very carefully in smal/ quantities forty-five 
parts of barium nitrate, fifteen of sulphur, ten of 
potassium chlorate, two and a half of lamp-black and 
one half of antimony sulphide, having previously 
reduced the constituents to a fine powder separately, 
The product—an explosive mixture—burns with a 
brilliant green flame. 


EXPERIMENT CXXXVI. (137) 
HOW TO MAKE ‘‘ GERMAN SILVER.” 


Mix together one part of nickel, one part of zinc and 


two parts of copper, and fuse in a crucible or iron 
ladle. The alloy produced is known as German Silver. 


EXPERIMENT CXXXVIII. (138) 
BURNING THE AIR. 


Fill a large glass jam jar with coal gas and put it, 
mouth downwards, on the ring of a retort stand, the 
mouth, pro tem., being covered with a greased glass plate. 

Fill a football bladder with air and attach it by 
means of a piece of rubber tubing to a piece of glass 
tubing, with the end drawn out to a point in order 
to make it resemble a gas jet. Press lightly on the 
bladder, if necessary, to produce a steady stream of 
air. Light the coal gas at the mouth of the jar and 
steadily introduce the jet of air, which will be ignited 
at the mouth of the jar by means of the flame from 
the burning coal gas, and as it is pushed up into the 
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interior of the jar will continue to burn, thereby 
proving that ordinary air will burn in an atmosphere 
of coal gas, just as coal gas burns in air. 

Great care must be taken that coal gas only and not 
coal: gas mixed with the air is in the jar or there may 
be an explosion. 


EXPERIMENT CXXXIX. (139) 
A STRANGE ACTING ALLOY. 


If small picces of the metal sodium be added to 
mercury and warmed under a layer of heavy paraffin 
oil, a very curious alloy indeed is produced. It is 
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liquid when it contains ne per cent. of sodium, and 
solid when it contains more. If to this alloy there be 
added a concentrated solution of ammonium chloride, 
a remarkable phenomenon occurs, the amalgam 
swelling up enormously~ whilst still retaining its 
metallic appearance. 


EXPERIMENT CXL. (140) 
A MAGICAL PICTURE. 


On a wooden frame stretch tightly a piece of un- 
bleached muslin ; make separate solutions of the four 
following chemicals in warm water, sulphate of iron, 
nitrate of bismuth, sulphate of copper, prussiate of 
potash. 

Use the first three for painting your “ invisible” 
picture, the fourth sprayed on is the developer. Use 
a separate brush for each colour, avoid much detail, 
allow one colour to dry thoroughly before applying 
the next. When dry all are invisible ; when sprayed 
on with the prussiate of potash, the sulphate of iron 
comes up blue, the nitrate of bismuth yellow, and the 
sulphate of copper brown. 


CHAPTER VIII. 


HOW TO GIVE AN ENTERTAINMENT IN 
CHEMICAL MAGIC. 

It is one thing to perform a chemical experiment 
in a laboratory or even in private; it is a totally 
different thing to present a series of such experiments 
as a magical entertainment in public or before one’s 
friends. Success or non-success in the latter case 
depends far more on the manner in which they are 
presented than on the actual experiments themselves. 
In magic a trick or experiment (for they are in a sense 
the same thing) is just what the presenter or performer 
makes it—nothing more, nothing less. 

t is quite possible for anyone to make himself 
quite proficient in a series of experiments, learn per- 
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fectly by heart a suggested “line ’’ of patter—and 
yet when presented the whole affair might fall as flat 
as ditchwater. Never be content to learn and get up 
an experiment exactly on the lines suggested—that 
is only to see it through the mind of the writer ; always 
add some variation of your own, you thus make it 
your experiment and your knowledge. 


WAYS OF PRESENTING AN ENTERTAINMENT. 


An entertainment in Chemical Magic may naturally 
be presented in a great variety of ways. 

(i.) As part of an entertainment. 

(ii.) As the entertainment itself. 


The first method is undoubtedly the best, especially 
if you have an acquaintance with some of the ordinary 
branches of magic as now practised in entertainment 
form. Three or four tricks in chemical magic inter- 
spersed with others add greatly to any magical show. 

Their selection in this case we leave entirely to the 
personal taste of the reader, adding only one word 
of warning: if you are not in any way familiar with 
scientific experiments, make absolutely certain that 
you know them inside out before presenting them in 
public—more than one well-known professional con- 
jurer has come a most howling cropper in such circum- 
stances. The magic kettle—that boils on ice—is a 
case.in point. One very important thing remains: 
the introduction of chemical experiments into a magical 
entertainment should appear natural, i.e. should 
follow as a natural consequence from something that 
has gone before. Appropriate ‘‘ patter ’’ can bridge 
most streams of this character, so perhaps it is hardly 
necessary to add that—since magic is the art of mis- 
direction there is not the least reason for introducing 
the word “Chemistry” in connection with such 
experiments, but very much the reverse. 

Passing on to consider No. 2 in which the entertain- 
ment is to be, practically speaking, confined to Chemical 
Magic, the first and most important item is not to 
make itlong. Halfan hour at first—and later perhaps 
three quarters—will be as long as you will be able to 
command the full attention of your audience— 
especially if juvenile in part or whole. Make it an 
invariable rule, if possible, to cut your ‘‘ show ” short 
when signs of inattention or the least weariness 


becomes apparent on the part of your audience. Far 
better to give too short an entertainment than one 
too long. Some amateurs fail lamentably in this 
respect. Never give your audience all they want-- 
always let them go away wanting a bit more. 

Above all, never give an experiment away intention- 
ally—such is an unpardonable crime in magic ; more- 
over, you will sink ninety per cent. in the eyes of 
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your audience as soon as you have done it. If some- 
thing goes wrong, as it does at times with the most 
proficient, pass it off—with all the “check” (in a 
quiet way) that you are capable of and always in a 
pleasant manner, and proceed to get on with the next. 
Never make excuses. If you can make the entertain- 
ment tell a story—so much the better—as an example 
of this I quote: “ King Ko Ko,” by Professor Hoff- 
man ; if not, let one experiment follow naturally from 
another, or one naturally lead up to the next ; let the 
apparatus be absolutely of the most ordinary kind, 
ordinary tumblers and glasses, ordinary decanters, 
jam jars, etc., etc., and not “ chemical” in appearance. 
As to what you will call the entertainment or what 
name you will give it, must be left entirely to the 
reader's taste and inclinations. If you wish to give 
it a scientific or pseudo-scientific character—then 
Alchemy naturally suggests itself. 

In this case you could well adopt the Astrologer’s 
dress and some of the curious looking apparatus of 
the middle ages, 

Again your entertainment might be given as the 
outcome of some parchments found in an old moorish 
tower—an ancient Egyptian tomb, etc., etc. The 

89 
great point to remember is to have everything 
appropriate, or at any rate sufficiently so to pass 
muster. Here—as elsewhere—you must, if you wish to 
be really successful, make the entertainment your own. 

One point which, of course, is always paramount 
in any question of this kind is the matter of £. s. d. ; 
fortunately here, however, the band is a very elastic 
one. Quite a good entertainment can be given for a 
comparatively small sum, even in these expensive 
days—as well as fora very large one ; according (1) to 
the nature and scale on which the experiments arc 
performed, and (2) more especially on the character 
of the accessories—such as dress, furniture, scenery, 
etc., with which they are accompanied. Let us pass 
on now to consider the presentation of a cheap and 
yet quite effective entertainment—unaccompanied by 
any out of the way accessories in either apparatus, 
dress, scenery, or furniture. The subject might bear 
a score or so of different titles. I have called it simply: 


“SOME EXPERIMENTS IN MODERN MAGIC, 
OR 
THINGS ARE NOT WHAT THEY SEEM.” 


The selected experiments are numbers: I, 7, 17 or 
31, 21, 50, 51 or 52, 60, 66 or 67, 68 or 69, 71, 73, 74, 
QI, 100, 105, and one other experiment not so far 
related : i.e. 16 experiments in all, which should be 
more than ample to commence with ; in fact, it could 
well be cut down to a round dozen fora start. Later, 
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the number can be increased with, however, 19 or 20 
as the absolute limit. 


We propose taking the experiments in the follow- 
ing order : 74 ;50 ; 73; 1; 7, original ; 105 ; 17 or 31; 
QL; 72; 51; 60; 52; 69; 21. 

There is first of all the question of an assistant to be 
considered ; this is, practically speaking, almost a 
necessity, and not only an assistant, but a capable one 
as well; the capability mainly consisting in doing 
what he or she has been told—neither more nor less. 
As to the question of sex—the writer prefers a lady 
assistant ; a lady giving the show might again prefer a 
gentleman assistant ; it is purely one of choice and 
convenience. However it be arranged, it is all im- 
portant that the one be the performer and the other 
the assistant only. If the performer gets everything 
in readiness as he or she should do, then the assistant 
need know nothing further than clearly to under- 
stand his or her direction. All this may seem making 
a good deal of fuss about minor details, only, un- 
fortunately or fortunately as the case may be, it is 
just such careful attention to minor details that 
makes for success, 

Faraday, than whom no greater experimentalist 
ever lived, was always most careful to sce, before 
any lecture, that the stoppers of any bottles (which 
might be required) were loose, i.¢. not too tight fitting, 
in order that there should be no unnecessary 
delay. 

Two or at most three small tables of the usual 
drawing-room type arranged fairly well apart, with a 
larger table somewhat in the rear—partly curtained 
ofi—should be all that is required in the way of 
furniture. Be careful to sec that you can move 

or 
/reely between the tables—to upset onc~and it is 
quite easily donc—is a fiasco not easily overcome. 

T have already spoken about the use of ordinary 
and non-chemical looking apparatus ; and jam jarshave 
also been mentioned. But you must not consider 
yourself, however, under any obligation to use such, 
save on the score of expense. 

It is idle to try to pretend that handsome tables— 
suitably draped in some cases—handsome glass de- 
canters, glass bowls, etc., do not add to the effect ; 
undoubtedly in nine cases out of ten they do. Your 
chief aim, however, should be one of appropriateness 
all round—because such, in the end, always produces 
the best effect. 

Say you are using as suggested three small tables, 
one right, one centre, one left, and that you work 
them right to left. 

Then when you are working the centre and left, 
your assistant can clear the right, preparing it for 
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the next experiment belonging to that table, and so 
on with the centre and the left. 

In every case such a rule need not be followed, but 
you must have a rule or order of doing things and you 
must net get in one another's way. 

If you are working without an assistant, and some 
will, I know, prefer this—then, if possible, four tables 
are better than three, and everything else wanted 
must beready on the largertable behind—where ample 
space ought also to be left to put everything when 
finished with, so far as such is necessary to conclude 
the entertainment. 

On table on right (say) is all you want (save the 
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cigarette case which is of course in your pocket) for 
experiments x and 2 and 3; on table in centre, all 
you require for 4 and 5, and on table on left the neces- 
sary apparatus for numbers 6 and 7, etc. 

The remainder ready on the most convenient part 
of the larger table in the rear. 

Coming forward you begin in something after the 
following style : 

“Ladies and gentlemen, I have undertaken, in my 
case, the somewhat onerous task of trying both to 
interest and amuse you this evening by showing you 
some of the latest achievements in modern magic, 
a mighty subject, so vast indeed that I shall have to 
confine myself almost entirely to one particular branch 
of the subject. As to what that particular branch 
is—eh ! well—eh ! of course I need not waste or take 
up any of your time telling you what particular branch 
that is, because you will see for yourselves—or, if you 
don’t see, you will—well—eh ! you have other organs, 
and you will no doubt make use of them all to their 
fullest extent—if for no other reason than to catch 
me tripping. 

“OF all intangible things—scarcely anything is more 
intangible than ‘smoke ’—many of you have no 
doubt tried to catch a handful of it and failed. People 
sometimes—more often now than formerly—speak of 
their money ‘disappearing like smoke,’ and smoke 
like money which has disappeared never comes back. 
Permit me, however, to show you an experiment 
which proves all this to be wrong, or in other words 
the exception which proves the rule. 

“ First of all, it is necessary to procure some ‘ smoke.’ 

93 
Now of all smoke—tobacco smoke, being the most 
agreeable and even to an anti-smoker the least dis- 
agreeable, is the particular kind that I propose to 
make use of. (Performer here brings out his cigarette 
case and takes out (prepared) cigarctte and proceeds 
to feel in his pockets for matches.) 

“Dear me—how annoying, I have forgotten my 
matches. Can any gentleman—but, eh! I was quite 
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forgetting, protem., my magical powers—force of habit 
—you know—it is years now since I carried such things. 

“You wouldn’t think much of a magician who wanted 
‘matches’ to light his cigarettes with, would you? 
Permit me—I see my assistant has kindly provided 
me with a piece of ice—to cool my fevered brow, I 
presume, later, should it be necessary. Sce, I take 
this piece of ice, quite unprepared, imported direct 
from the refrigerating machine, two blocks away—I 
utter the magic word: ‘pentadekyl para to lylke- 
tone,’ and on presenting it to my cigarette it lights 
at once, as you all can sec. 

“ Now on this table I have an ordinary tumbler, a 
ditto saucer, both as you can see quite unprepared, 
an ordinary handkerchief, fresh from the laundry 
and quite unprepared, and, marvellous, it is without a 
single hole. I close up the tumbler by placing the 
saucer over the top, and, further, to isolate it I throw 
this handkerchief over it as well. I now retire to the 
end of the room—puffing as you can see beautiful 
wreaths of curling smoke into the air—which quickly 
disappear—to reappear anon, as you will see—where 
I will—in this case in the covered up tumbler on 
yonder table. [Returning slowly to table—this must 

OF 
be carefully timed beforehand] See, I withdraw the 
handkerchief, the glass as you can see is now full of 
smoke—I withdraw the saucer, it issues forth—eh ! 
I beg your pardon, sir—the smoke issuing from the 
glass is not the same in colour as that which I puffed 
into the air? 

“My dear sir—was the smoke issuing from the end 
of my cigarette—the same as that I respired—good 
word that—from my lungs ? 

“No—exactly then, how can you expect there tu be 
no difference—after it has disappeared—passed into 
the covered tumbler and once again become concen- 
trated and visible ? 

“TI am, Tassure you, ladies and gentlemen, always 
most willing to oblige—but really between you and 
me and the onion some people are particular. 

« Talking of onions reminds me that some very pecu- 
liar traditions exist with respect to ‘onions.’ In the 
south of Europe there is a curious superstition that 
if an ordinary steel magnet be rubbed with an onion 
it loses its magnetic properties; many people even 
now seem still to hold that popular fallacy—that 
eating a dozen or so raw onions would have some 
slight effect on your breath. Some even go 
further and put the adjecture‘ unpleasant’ in. I have 
even heard another adjective used—viz. ‘ strong.’ 

“It is most curious how one thing leads on to another 
—do you know I once knew of a man who had—who 
could set fire to a newspaper by simply breathing on 
it; I don’t mind confessing I have done it myself 
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before now—in fact, I don’t mind showing you the 
experiment if you would like to see it. 


5 

“T have here part of aa ordinary newspaper which 
{ crumple up, so as to make it occupy less space, 
and place it on this plate. I pick up the plate with 
the newspaper on it and by- ‘but I think it would 
be more interesting if someone from the audience 
actually performed the experiment. Do you; sir, mind 
coming forward and you? I prefer two ; Iwill first of 
all try you one at a time. 

{Would you mind standing hereon the left and you 
on the right—not too close, please. Now [holding plate 
aloft] if you [referring to the person on the left} will 
please blow gently—we will see what happens, nothing 
so far—will you (referring to the person on the right] 
please try—just a little harder, no—no sign as yet— 
now will you please both blow*—ah! [tilting plate 
slightly]. Now—yes—here she goes—congratulations 
gentlemen on your combined breaths—I mean your 
success. One moment ere you retire. Permit me to 
offer you a little refreshment as a slight appreciation 
of your assistance. 


* See that the paper is not blown off the plate—a thumb 
or finger over a part of it is advisable; make sure also the 
paper hides the chemicals, 


“As you see we have here two decanters, one of wine 
the other of water—you, sir—you would prefer wine, 
and you, sir, water—good—allow me ”"—[pours out 
water from the decanter into one glass—in the other glass 
it changes to wine, the next remarks depend on what the 
two members of the audience do, they may taste it—they 
may not—they may express approval—they may not— 
probably they will taste it and not care for if}. “ You 
find it good—but a little of a very good thing goes a 
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long, long way—so you prefer to have the major 
portion—good. Let us pass on to our next—whilst 
on the subject of ‘drinks’ and liquids I wonder 
whether any amongst you have heard of ‘ rainbow 
water.’ What is rainbow water, it is nothing more 
nor less than water which has had some pieces of 
broken-off rainbow dissolved in it, and which when 
poured out into separate glasses will show all the 
colours of the rainbow in turn. It is not so well 
known as it might be ; you won’t find it mentioned in 
“What’s What’ or eyen in the ‘Child’s Guide to 
Knowledge.’ No chemist keeps it, though he won’t 
admit it, and always tries to palm something else off on 
you as being the genuine article. 

“To tell you the strict truth, I believe I’m the only 
person in the world who happens to have a sample 
just now. It was given me by an aviator friend of 
mine, who one day whilst travelling at the rate of 
about 750 miles an hour—more or less—rather less 
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in fact—went bang through a rainbow before it could 
get out of his way, and some of the knocked off bits 
fell in his machine and he passed them on to me— 
knowing that I was interested in things of that sort. 

“ They are here in this decanter [showing it]. You see 
the water is quite clear—I have here a number of 
glasses [indicating them], commencing at the left hand 
end—you will note I pour out in turn red, orange, 
yellow, green—I beg your pardon—the glasses 
have been chemically prepared before hand—madam 
[setting down decanter], allow me [picking up three 
remaining glasses] to pass you the remaining glasses—- 
examine them for yourself—tlafter they have been 
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returned the remaining three colours, blue, violet, indigo, 
are poured out by means of the coloured dabs on the 
decanter). 

“The fact that my aviator friend was unable to 
charge through the rainbow without breaking some of 
it, led to a very interesting discussion at the Hocus 
Pocus club the other night on ‘ The Penetrability of 
Matter ‘—or can two things be in the same place at 
the same time. I beg your pardon—it doesn’t matter 
—now that’s just where you make the mistake—as I 
will proceed to demonstrate. What's that? The 
answer is as plain as the nose on your face—Just so ! 
Just so! I know what you would say—all matter 
occupies a certain space, and whilst in that space 
nothing else can occupy it. I beg pardon. You can 
drive a nail into a piece of wood. I’m afraid not, 
madam—I’m afraid not—not in the sense you mean 
it. You thrust aside the wood—but the wood is not 
where the nail is—or the nail where the wood is. 
Two things cannot then be in the same space at the 
same time, J cannot be where you are—nor can you 
be where J am. 

“So the scientists tell us. 

“ I will now proceed to demonstrate the very opposite. 
Thave here (indicating apparatus on table on the right) 
a large glass bowl nearly full of water, and on the 
water floats a cork. Here are two large glass jars— 
I see my assistant has placed them upside down, but 
that is of no consequence. _ I pick up this one (picking 
wp the one containing ordinary air and thrusting it 
down into the large glass bowl in such a manner as to 
carry down the cork inside the jar). 
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“ Note carefully the cork does not rise up inside the 
jar—in other words the jar is not full of water. Why ? 
Because the jar is full of air—and before the water 
can come in the air must come out. Disponendo 
airum et aqua iniruenda est, or displace the air and 
the water will enter. 

“Now I have here a precisely similar jar and will 
perform precisely the same experiment with it [fer- 
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former does. so, having first removed the other glass jar 
the water rushes up and fills the jar.) 

“Now, lest any of you should think that this jar is 
not an ordinary one—i.e. has some trickery in con- 
nection with it—a hole in the bottom for instance — 
I will remove it and invert it and pour water into it— 
as you can see—not a drop runs out. 

“Tt was impossible for the jar to have been a vacuum 
with nothing in it, for the end was open, whilst I 
transferred it to the top of the water. I beg pardon— 
but the jars were upside down—certainly—since they 
were about.to be placed in the water in an inverted 
position—that was the most suitable position—very 
thoughtful of my assistant to save me the trouble of 
having to turn them over. Saves time and trouble. 
Anything else—I thank you—and can only say in 
concluding this little experiment—who can now deny 
the truth of my assertion, that two things can be in 
the same place at the same time—Hang—[exclama- 
tion caused by performer dropping—or knocking over— 
one of jars—or anything else—-on to the floor and break- 
ingit). I beg pardon, ladies and gentlemen, but even a 
magician cannot overcome the law of gravity—. which 
ultimately brings everything and everybody to the 


ground. j 


« Talking of gravitation--which as some of you know 
was first discovered by Sir Isaac Newton, when an 
apple hit him in the eye, whilst sitting in his garden 
under a gooseberry bush—naturally brings us to the 
Einstein theory of the same—according to which light 
is bent off the straight when passing near the Sun. 
Well, after all, there is nothing new in this, we know 
of plenty of other things besides light that get off 
the straight and on the bend when passing near the 
‘Pig and Whistle’ to say nothing of the ‘ Rising 
Sun.’ According to this strange theory, if we under- 
stand aright—you have only to travel with the speed 
of electricity and light, some mere trifle over 280,000 
miles a second, and there is no such thing as time. 
In other words, you would grow no older—and if you 
were old and could only go a bit faster you would 
begin to get young again. A sort of Elixir Vitae, as 
it were, depending on your velocity. In fact, if you 
could only get up enough speed, you could travel 
round the world and come back to the place where 
you were—before you were—where you were. 

« Perhaps, after this, I need hardly add that Einstein 
is a fourth-dimensional man; in fact, we are each a 
sort of line or cylinder in this world of four dimen- 
sions. You see, if you take a surface and moveit through 
space you trace out a solid in space, and if you take 
something solid and move it through space you trace 
a what—why, something having four dimensions of 
course—from which it at once follows, that one 
solid must be capable of passing through another 
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solid. Now magicians have been doing this for 
centuries--making things pass through hats and 
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tabletops and what nots; but people always main- 
tained—although, of course, they couldn’t ever really 
prove it—that it was all a fake—that they really 
went through trap-doors, revolving shutters, and all 
sorts of silly things like that. Some of them, too, 
didn’t fail to point out that the performer very 
frequently, if not almost invariably, covered them up— 
just before the psychological moment arrived. Now 
I have here an ordinary soup plate nearly full of 
water—and I have also a tallish narrow glass jar— 
eh !—i.e. I should have but my assistant seems to 
have forgotten it—excuse me one moment while I 
get it (retires, immediately returning with hot 
jar*.] Now look carefully because J do not propose 
at any time to cover anything up—I place it inverted 
in this soup plate of water—I take this little spoon—- 
since I wish the experiment to work slowly in order 
that you may have a full opportunity of really seeing 
what happens, and I pour a teaspoonful through the 
bottom of the glass and willing with all my will-power 
I will it to pass through—now another—note carefully 
the water is really going through—look, you can see 
it slowly rising in the jar as I continue the operation— 
so often as I pour water on the top so often does it 
rise in the jar. 

* How hot the jar really must be made in order to produce 
a sufficient effect, must be found out by careful experiment ; 
and if too hot to be carried in the hand, can be brought back 
held in a handkerchief, a suitable excuse—as to the undesir- 


ability of any contact between the fingers and glass, etc., etc.— 
being made. This is a point best left to the reader. 


“What's that—some is running down the side, quite 
so—I was a little too quick—as you can well under- 
Ior 


stand the experiment is no easy one. And now to 
show you that the jar is not faked or prepared in any 
way, I remove it from the water and holding it right 
way up you see no water runs out. The jar being, 
save at my wish or command, quite watertight. 
Apparatus removed. 

“Whilst speaking to you just now about this four- 
dimensional world of ours I mentioned the subject 
of Elixir Vitae, one of the most earnestly sought 
after things of all ages—the rejunevator of youth— 
claimed by many—achieved as yet by none. Closely 
connected with this was the transmutation of metals 
—the turning of the baser or less valuable metals into 
gold. I have here a small piece of steel in the shape 
of a darning needle, and in this very small narrow 
glass [a test tube can be used] a little, a very little, of a 
most precious liquid discovered by an ancestor of 
mine, seventy-nine times removed. Although most 
carefully preserved, this is all that now remains. I 
place this darning needle in it and there we will leave 
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it for a time—in order that the magic influence of my 
ancestor’s will may have full sway. 

“It is also necessary that I say in silence a certain 
secret incantation over the same—duting which I 
must ask for absolute stillness—that stillness which 
can be felt—as the ghost said when he trod on a tin 
tack and said—well, never mind, it was a naughty 
ghost and so was the word it said. See—I remove 
the one time steel needle from the solution and it is 
now no longer steel—but Gotp. Thunders of applause 
—I don’t think—this trick never gets applauded-— 
due to jealously of course who would be a ‘ profi- 


teer’ I mean ‘prophet-here’ provided he could 
only be one somewhere else. 

“Let me, however, try onceagain to re-establish our 
mutual bond of ‘sympathy ’—by means of a little 
experiment with what is known as ‘sympathetic 
inks,’ or secret writing by means of which two people 
can correspond, apparently sending to one another 
merely blank sheets of paper—the writing on which 
is absolutely invisible and can be only rendered visible 
by one in the secret ; will anyone who may happen 
to have a pen or pencil and a piece of paper please 
write down first a cipher, next prefix fifty, to the right 
place five, and to the whole add one-fifth of eight. 
The result will give you a most important factor in 
human happiness. You have it—the answer—you 
give it up—well let us see what we learn from this 
piece of paper—which at present you can see is quite 
plain—I have here a tumbler of water—I drink some 
—to show you it is merely water—I immerse this 
slip of paper and on taking it out—you see in dense 
white characters—the word L O V E; which, I 
think you will admit, is the correct solution. L stands 
for fifty, the cipher for the letter O, V for five, whilst 
E the first letter in eight—is most assuredly the fifth 
part. Sympathetic Ink—Sympathy and Love—most 
appropriate, isn’t it ? 

“ Talking of ‘ appropriate’ defined as ‘ to take and 
make one’s own,’ you may know the story of the man 
who had never read any of Shakespeare’s plays, but 
who went to see one acted. 

“He expressed himself delighted with the same 
except that: ‘It was so awfully full of quotations 
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you know,’ which was certainly getting hold of the 
wrong end of the broom. Think how often those 
celebrated Shakespearean lines: 

“To Boil or not to Boil : That is the question whether 
‘tis hotter to leave upon the hub, or . . . has been crib- 
bed and quoted. 

“Now Iput it to you quite candidly—as man to man 
—why should anything boil—why should it cease 
to boil when it has once boiled—why should it not 
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keep on boiling? Yes! Yes! I know what you 
would tell me—a thing boils when it is heated and 
ceases to boil when it cools. Does it really? That 
is the general opinion—all right—we all live and learn, 
don’t we? I'll now proceed to show you that you are 
all irretrievably, irrevocably, irresponsibly and irre- 
versibly wrong. [Performer brings forward from the 
rear—flask of water on retort stand with spirit lamp 
underneath nearly on the boil.) I have here, as you 
can see, a flask about half full of water nearly on the 
boil, which my assistant has got ready for me so 
that no time may be wasted. As you can now see, the 
water is beginning to boil and in a few seconds will be 
boiling vigorously. This now being the case, I cork 
up the flask tightly so that no air shall get in or out. 
Tomake sureit is tightly corked. linvert it,and, as you 
can see, this is really the case. The water has now 
ceased to boil. In order to make it boil again, you 
would naturally apply more heat to it, instead of that 
T will squeeze out of this sponge some cold water over 
it, and as you can plainly perceive the water again 
begins to boil furiously. I have here in this jug some 
hot watcr. I pour some over the flask and the boiling 
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at once ceases. I again try the sponge and the boiling 
begins again. Hot water once more and once more it 
ceases. Well! Well! We live and learn as the 
250 years’ old parrot at the Zoo said on seeing the first 
aeroplane, and these parrots—I beg your pardon— 
paradoxes of nature will crop up, hue and cry them 
down as we may. Everyone thinks he knows as much 
as everybody else—until he finds some other fellow 
who knows a bit more. 

“I wonder how many of you have heard’ of the 
Salamander—that amphibious animal which dies in 
water and cannot live on land. Amongst the Arabs, 
and even in later times, it was believed that the 
Salamander was born in fire and lived upon it, being 
thus mixed up with the Phoenix—the legendary bird 
not the Fire Insurance Co. Whereas if we consult 
older writers, such as Aristotle for instance—speaking 
of the Salamander he cites it as : ‘ that which, when it 
walks through fire extinguishes it’—this as a proof 
of its incombustibility.. lian says that when those 
who work with forges find their bellows fail to quicken 
the flames, they look for the Salamander and put things 
tight by killing it. The asbestos of Marco Polo was 
described as being made of the hairs of Salamanders, 
and in Bacon Salamander’s wool or hair also occurs 
as a name for asbestos. Francis I. chose it as his 
emblem with the motto ‘ J ’y vis et je V’éteins.’ 

“We see, therefore, that the Salamander is neither 
born in fire nor does it eat it, but that we have a great 
concensus of opinion as to its incombustibility especi- 
ally of its ‘hairs.’ Of this, I now propose to give 
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you ocular demonstration. 
To: 

“ Thave here a small nef (in appearance just like 
muslin) made of Salamander hair, to the four corners 
four similar hairs are attached as shown, the latter 
four hairs being fixed to a ring attached to the upright 
in this little stand. 

“T have here a small egg which I place in the little 
Salamander net or hammock, it holds it up as you 
would expect. (Removing egg and passing it round). 
Please see that the egg is a real heavy one and not a 
fake . . . (taking back egg and palming it for a similar 
blown egg afterwards placed in hammock). You will 
observe the suspension threads and hammock are quite 
flexible, i.e. they are not made of wire or any fake of 
that sort—I now place the egg back in the hammock 
and proceed to set fire to both hammock and threads, 
they burn as you can see and are apparently con- 
sumed—but that this is not really the case, can be 
seen from the fact that the egg does not fall. Who is 
there who can now doubt the fire resisting, the Sala- 
mandrinic properties, of the Salamander ?* 


* Best covered over before removed—to hide probable 
collapse in so doing. 


“Ex nihilo nihil fit—a silly old motto which every 
conjurer is of course constantly refuting. Fancy any 
magician worthy of the name admitting, that out of 
nothing he could only produce nothing—well, he’d 
soon cease to be a magician. The production of 
something out of nothing or of nothing effecting some- 
thing is just what he glories in. 

“A real magician delights in ‘ nothings’; they are 
like bread to ordinary mortals—his very ‘staff’ of life. 

“Permit me to show you a little experiment in 
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“nothing —I beg pardon—oh dear no, nothing of 
the kind—I said an experiment not a quibble or catch. 
I have here an ordinary pair of rather accurate—i.¢. 
sensitive scales—not capable of weighing an elephant 
it is true—but capable of weighing any small object 
with considerable accuracy. Will one or two of you 
please come forward and examine them to see there 
is no trickery about them (often this has been done)? 1 
now place this small glass jar on one scale pan and 
proceed to balance it accurately with weights put in 
the other scale pan. 

“T have here another glass jar, which as you can 
see is like the other jar, full of nothing save air. I 
bring the mouth of this jar over the other and tip it 
up just as if I were pouring something from one jar 
into the other. See, the jar no longer balances but 
goes down, just as if something had really passed 
from one jar into the other. And we have now 
weighed what? Why, nothing-—not even the jar 
since it no longer balances. Could you possibly 
imagine a more nothingless experiment? You could 
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imagine nothing ? No, I thought not—I mean it—most 
unwise to let your imagination run away with you 
as you never can possibly tell where it will lead you. 
I have here half a dozen candles, like skittles, all in 
a row—at present they are not lighted—now I want 
you all to imagine them lighted—imagine it please, 
very strongly—a little stronger all of you please-- 
Ah ! that’s better, and now as you can see quite clearly 
the candles are all lighted. 

“Behold what the concentrated essence of all your 
imaginations has done. 


“I beg your pardon. The candles are not lighted. 
Oh! Dear! Now you've gone and spoilt every- 
thing. If you’d only believed the candles really 
lighted—I mean if your concentrated imaginations 
had only been sufficiently powerful to have produced 
the necessary ‘ toddy-idic’ force adequate to... 
but what’s the use of talking (aside), How the deuce 
am I to get these candles lighted and invisibly ex- 
tinguished now? (Passing to another tablo—per- 
former lifts up a glass of water as if to drink—still aside.) 
Ah! Thaveit: 

“ Ladies and gentlemen, I regret very much to say 
that your strange lack of imaginative power has 
rendered the carrying out'of the next two experiments 
I was about to show you an almost impossible feat. 
Nevertheless I will attempt them in the only way left 
me. Should I succeed, I need scarcely add that the 
greater honour will be mine to do—and yours to see* 
(bows). Ihave here a glass of water. With your per- 
mission I will drink a little as I am feeling rather 
thirsty (performer does so). See—watch closely, I bring 
the rim of the glass near the wick of this candle (an 
end one) ; look—I tip up the glass—and presto—sacra- 
cissimo—as soon as the water and wick meet the candle 
is ignited. With this candle I will now proceed to 
light the other five—just in the good old ordinary way. 

*Note. N.B. In the experiment as here shown, a tiny 
piece of potassium must be used instead of phosphorus, gince 
the candle has not been previously lighted, Experiment 


carefully beforehand, The potassium is best concealed in 
the candle wick. 


Having now got my candles ignited—by the way I 
suppose you are all prepared to believe the candles 


To. 

are now really lighted—are you sure it is not your 
imagination—how many candles are there lighted— 
six—you're sure theyare lighted and that the number 
is six (performer brings his hand rapidly over one candle 
which almost immediately goes out). What's that, 
there are only five candles alight now—I beg your 
pardon—what, only three now (performer has extin- 
guished two more). Three—still three—no, two now— 
still two—what, only one now. You're quite sure 
there is one still alight. 

«Well, well—some people can imagine things—and 


GRANDDAD'S BOOK OF CHEMISTRY 56 
I thought you had no imagination. Ladies and 
gentlemen—I apologise most humbly. (Assistant 
removes unlighted candles rapidly.) It almost looks 
as if our last experiment was going to be a successful 
one after all. Before showing it to you—I am sure you 
will not mind my partaking of a little nourishment-— 
its exhausting work this you know—as you are now 
about to perceive, I am somewhat ‘ Esquimauxian ’ 
in my tastes (picking up remaining candlestick and 
candle*)—that is to say I’m Og! Gog ! and Magog ! 
on candles. I simply love ’em (performer proceeds 
to bite off end of lighted ‘candle—chew it and swallow it 
with much gusto). 

*The top part of this candle is prepared @ Ja experiment 
69—and it is this piece that is bitten off and eaten, 

“Ah! that’s better—and now like a giant refreshed 
let us tackle our last experiment. 

“There is a very old saying :— 


““* What wonders may be brought to pass 
By the optician’s magic-glass.’ 


10 
“Now I have here such a magic piece of glass; as yon 
can see it is to all appearance just a piece of ordinary 
glass—you can see through it (holding it wp) as usual— 
and to prove to you that there cannot be anything on 
it, I will wash it and dry it on this towel—observe, 
there is no deception—I wash both sidesand dry them. 
(Coming forward.) Will some one please give it a final rub 
over? (After this has been done.) Now, what would 
you like to see appear on this piece of glass—this 
magic mirror as it were—since it is about to mirror 
your thoughts or wishes?” 


(What follows here must of necessity be left to the 
performer—it depends on what picture has been etched 
on the glass. If the performer cannot, by skilful sug- 
gestion, force the requisite wish from the audience, i.c. 
from some one, he will always have a choice. He must 
employ a confederate and follow out his or her suggestion 
or wish, 

If he has two glasses prepared with different pictures 
and can secretly substitute the second for the first and 
produce a second and different picture, then the effect 
is much heightened and the performance brought to a 
very satisfactory conclusion.) 
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CHAPTER IX. 

PREPARING AND ARRANGING THE NECES- 
SARY APPARATUS—GAS GENERATION— 
LABORATORY DIRECTIONS—HINTS AND 

CAUTIONS. 


With regard to the preparation and arrangement 
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of the necessary apparatus and as to certain pre- 
cautions that should be taken in dealing with certain 
chemicals, something has already been said. In this 
chapter some further hints and precautions and also 
directions are added, accompanied with the necessary 
illustrations for the making of certain gases such as 
chlorine, carbon dioxide, etc., used in some of the 
foregoing experiments. 
First then with regard to certain further 


HINTS AND CAUTIONS. 


Always keep phosphorus in a bottle with sufficient 
water to well cover it ; if the bottle gets upset—refill 
it at once. 

Always keep potassium in a bottle under oil ; never 
place a piece in the mouth, 

Never pour out ether, or bring an uncorked bottle 
of the same near a naked light. Always put the 
stopper or cork back in the bottle immediately after 
use ; do this with all other chemicals as well. 

IIL 


Always put the same cork back into the same 
bottle—don’t think it doesn’t matter because it does. 
Always put all bottles back into their proper places. 
Always wash and clean everything thoroughly after 
use, especially the pestle and mortar—the latter 
should be well scrubbed, lest traces be lett of a sub- 
stance which, when ground with some other, will pro- 
duce an explosion. 

Never grind two substances together in a mortar 
unless expressly told to do so. 

Always carefully pour away down the sink all 
solutions, especially if poisonous, as soon as done with. 

Never use concentrated acids when told to use 
diluted ones. 

When powders or solid substances are to be mixed 
always powder them well first, and then stir them 
together till the mixture is as uniform as possible, 
they cannot be too well mixed. 

When using a Bunsen burner, see that the holes at 
the bottom are open ; see also that the gas is lighted 
only at the top of the burner and not at the bottom. 
The lighting at the bottom shows that too much air 
is entering ; turn out, regulate, and light again. 

Always apply heat gently at first, to avoid cracking 
flask ; when containing powders and not liquids, use a 
piece of wire gauze. 

Always carefully dry any article that will rust. 
Don’t throw sand or any solid substances down drains, 

Cork borers are useful. Always bore through from 
the small end of the cork turning and pushing at the 
same time. 

By first slightly greasing the glass tubing and then 
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the cork, a perfectly airtight joint can be made with- 
out melting parafin or sealing wax round it, which is 
liable to crack under the action of heat. 

When generating gas in a flask or jar do not insert 
the tube taking off the gas—the delivery tube—more 
thana quarter of an inch below the cork. Glass tubing 
can be easily bent in an ordinary gas burner ; hold 
it the long way of the flame, and by rolling it over and 
over in your fingers, heat it equally all round. When 
soft its own weight will practically bend it into a curve. 
To round off sharpened edges, make them rust red 
in a Bunsen burner and allow them to cool. 

To cut glass tubing, make a notch in the tubing 
with a small triangular file and then snap—pulling 
and bending at the same time. When collecting 
gases, two or sometimes three pound glass jam jars 
are very convenient, for preliminary experiments at 
any rate. It is better, but not essential, that their 
tops be ground. This can be done as follows: place 
on a flat surface a sheet of emery paper of medium 
coarseness, It is best glued to a flat piece of wood, 
some one and a half to two inches thick and not less 
than eight inches square. Hold the jar firmly and 
grind with a circular movement. 

The joint between the jar top and the glass plate 
or cover can be rendered air tight by means of a little 
grease. 

Always protect all corks from the action of chlorine 
by dipping them in hot melted parafin wax. 

If rubber tubing be used in the generation of chlorine 
gas, it must be well washed in running water after- 
wards. When mixing a solid and a liquid in a flask 
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which is afterwards to be heated, see that no dry 
powder is left at the bottom of the flask or it may 
crack. On no account hold the face near a piece of 
ignited potassium when it is moving about on the 
surface of water, it often finishes with a slight ex- 
plosion and a particle might lodge in the eye. 

If any acid be spilt on the hand, place it at once 
under a copious stream of water from the tap. If 
spilt on the table or floor scatter whitening on it. 
Never put anything away dirty, a piece of apparatus 
that would take fifteen seconds to wash well directly 
after use may take as many minutes to clean a week 
later. 

Wash glass vessels first under the tap, and finally 
in distilled water when it is necessary for them to be 
free from all traces of salts. Invert them and allow 
them to drain and dry ; the insides need not be wiped. 


HOW TO PREPARE CHLORINE GAS. 


In the illustration, Fig 8, we see an ordinary chemical 
glass flask fitted with a (paraffin-waxed) cork, through 
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which a hole has been bored ; a longish piece of bent 
glass tubing; a piece of wire gauze ; aretort standand 
two iron rings—one to hold the neck of the flask and 
the other the piece of wire gauze ; a Bunsen burner ; 
a tall glass jar, and a piece of cardboard, pierced with 
acentral hole for the glass tube, to cover the top of 
the jar—a three pound jam jar answers quite well. 
The cork in the flask and the glass tube must fit 
tightly. 

Instead of using a retort stand and two rings, a 
tripod (circular top) and a piece of wire gauze on 

IL 


ity 

which the flask stands can be used. It isadvantageous 
but not necessary to use a thistle funnel (see any text 
book on chemistry). 

The chemicals used are black oxide of manganese, 
and strong hydrochloric acid. 

Put about a tablespoonful of the manganese oxide 
in the flask, about one fourth this quantity of water 
and enough acid to cover the manganese ; see that 
none of the manganese clings to the bottom of the 


FIGS 


flask, but that the whole is well wetted. The wire 
gauze is a safeguard against the cracking of the flask, 
not an essential. 

Fit on the cork and glass tube and arrange the 
apparatus as shown. The right or long limb of the 
glass tubing should descend to one-eight of an inch 
of the bottom of the jar. If the end is irregular it 
can well rest on the bottom. On no account heat the 
contents too strongly or they will boil over into the 
collecting jar which is just what you do not want., 


THE PREPARATION OF CHLORINE WATER. 

As this is simply prepared by letting the gas pass 
through water, all that is necessary is to fill the 
collecting jar with water and allow the gas to bubble 
through the water for some time. 

Instead of using one collecting jar or bottle it is 
better to use several connected, as shown in the illus- 
tration, Fig. 9, as by this means much less gas is lost 
and several bottles of chlorine water are obtained 
differing in strength, which is a decided advantage. 
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FIG.9. 
All such bottles must be kept well corked and all 
corks previously soaked in hot wax, or if glass stoppers 
be used these too must be greased. The preparation 
of both chlorine gas and chlorine water are best 


carried out in the open air. 


HOW TO PREPARE SULPHUROUS ACID. 
Take about half an ounce of copper filings, place 
them in an eight ounce Sask fitted with a thistle 


ID 
funnel and delivery tube (see Fig x0), leading into a 
jar of water. 

Pour about three ounces of strong sulphuric acid 
down the thistle funnel. The flask is then carefully 
heated—using a sand bath—the heat being lowered 
as soon as the action commences. The gas given 
off is allowed to pass into the water, until the latter 
is saturated. This then becomes sulphurous acid. 

6) 


At normal pressure water dissolves eighty times its 
volume of the gas. It cannot therefore be collected 
over water—but since the gas is twice as heavy as air 
the gas may be conveniently collected by air dis- 
placement, like chlorine gas, see above. 

HOW TO PREPARE CARBON DIOXIDE. 

This is one of the simplest and easiest ofall gases to 
produce, it being at once brought about by the action 
of an acid on a carbonate or bicarbonate. 


Ir 
In the laboratory it is usually prepared as follows : 
some lumps or pieces of marble are placed in a flask 
and hydrochloric acid poured down a thistle funnel 
(sufficient must be poured in to cover the bottom of the 
thistle funnel or the gas will escape up the thistle 
funnel). Since the gas is half as heavy again as 
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ordinary air, the gas can be collected like chlorine 
(see above). It is a colourless gas, without smell 


and with a very faint acid taste, and but slightly 
soluble in water. It is best to allow it to bubble 
through water before collecting it in order to remove 
all traces of hydrochloric acid. 


HOW TO PREPARE AMMONIA GAS. 
Arrange the apparatus as shown in Fig rr, the 


inverted flask for collecting the ammonia gas, resting 
on the large ring of the retort stand. 


In the flask are placed a) parts of powdered quick- 
lime and one of sal ammoniac, the flask is heated and 
the gas collected as shown. Both the ingredients 
must be finely powdered and quite dry. To insure 
that the lime is really “ quick,” a new “lime” such 
as is used in magic lanterns should be used. 


The ones sold in hermetically sealed glass tubes 
are the only ones you can be really sure of. 

Another method is as follows : 

Put some ammonia liquid, i.e. ammonium hydrate— 
commonly called ammonia in a flask and boil as shown 
in Fig. 12, allowing the gas that is given off to pass 
over quicklime or solid caustic potash in order to dry it- 
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PREFACE 


This little book has been prepared for those who 
wish to become acquainted with the great funda- 
mentals of chemistry. The author resolved at the be- 
ginning not to write the treatment in the prescribed 
“text book” way, and it was therefore decided to ex- 
plain the Electron Theory as an introduction to the 
study of inorganic chemistry. 

The Electron Theory has done much to make 
chemistry a more vitally interesting subject. It is a 
new philosophy that has brought the science of chem- 
istry to a more understandable basis. It offers ex- 
planations to many phenomena that up until a few 
years ago were absolutely mysterious. Today, chem- 
ists speak in terms of the Electron Theory, and no- 
body desirous of entering into the study of chemistry 
should neglect to become familiar with its outstand- 
ing features at least. These, the author has attempted 
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to outline in common terminology. 

The second part of the little book has been devoted 
to the construction of the home laboratory. Such 
things as can be made by the amateur chemist are 
described in a way that will enable him to build tltem 
with a minimum of trouble. 

The third portion of the book has been given over 
to chemical experiments. Experiments have been 
chosen that will give the reader a broader under- 
standing of chemical science in general. These ex- 
periments also cover the various phases of chemistry. 

This book will only serve as an introduction to the 
study of chemistry. The author has endeavored to 
explain the fundamentals in an understandable way 
so that the student, upon completing this treatment, 
will be able to start the study of chemistry from a 
more elaborate book without becoming confused and 
discouraged, as many do. 

RayMonD FRANcis YATES. 
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Chemical Activity—Chemical Formulas—Speed of Chemical 
Reactions—Physical and Chemical Changes—The Law of 
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bining Weights—Solutions—Acids and Bases—Neutral Sub- 
stances—Organic and Inorganic Chemistry—Electrochemistry 
—Experiments in Electrochemistry. 


Many people are inclined to regard chemistry as 
one of the more occult sciences. Of course, it must 
be admitted that the science of chemistry has many 
ramifications, but the study and practice of ordinary 
inorganic chemistry is quite within the range of any 
person with enough ambition to master the essentials. 


ELEMENTS AND COMPOUNDS 


The study of chemistry is generally started by an 
understanding of the words “element” and “com- 
pound.” Scientists have found that this world of 
ours, as great as it is, is merely composed of eighty 
odd elements or basic substances. There is a great 
difference between an element and a compound. If 


a chemist takes a quantity of water to analyze, he 
finds that he is able to break the water up into two 
gases, i.e, hydrogen and oxygen. These two gases, 
when separated, resist any further attempts to be 
“divided.” That is, they are basic substances—they 
are elements. A compound, then, is a combination 
of elements. Water is a compound because it is com- 
posed of oxygen and hydrogen. Iron is an element 
because, we might say, it is composed of nothing but 
iron—the chemist is not able to break up the iron 
into any other constituents. 

It was stated before that there are but eighty dif- 
ferent elements in the whole world. However, these 
eighty odd elements combine in different proportions 
to form many thousand compounds. The physical 
and chemical properties and characteristics of the 
compounds formed are entirely different from those 
of the individual elements which go to make up the 
compound. For instance, water is a liquid, but its 
constituents are the gases hydrogen and oxygen. 

Some of the elements are gaseous, some solid and 
a few liquid. The list of chemical elements—elements 
of the whole world—follows: 


Combining Combining 
or atomic or atomie 
Symbol weight Symbol weight 
Aluminum ...... Al 27.1 Columbium « Cb 93.5 
Antimony ...... Sb 1202 Copper + Cu 63.57 
Argon .. 3988  Dysprosium .... Dy 162.5 
Arsenic 74.96 Erbium .. Er 167.7 
Barium .. 137.37, Europium . 152.0 
Bismuth 208.0 Fluorine . 19.0 
Boron 11.0 Gadolinium . 157.3 
Bromine 79.92 allium . . 69.9 
Cadmium Cd 11240 Germanium . Ge 726 
Calcium 40.07 Glucinum . Gl 9. 
Carbon . 12.00 - Au = 197.2 
Cerium 140.25 Helium. . He 3.99 
Cesium 13281 Hydrogen . -H 1,008 
Chlorine . 35.46 Indium 114.8 
Chromium Cr 52.0, Todine 126,92 
Cobalt ..... Co $8.97 Iridium 193.1 
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Combining Combining 
or atomic or atomic 
Symbol weight 
Ruthenium . 101.7 
Samarium 150.4 
x Scandium .. 44.1 
. Selenium . 79.2 
74.0 Silicon . 28.3 
x Silver 107.88 
Magnesium . 24.32 Sodium . 23.00 
Manganese 2 54.93 Strontium 87.63 
Mercury .....--. Hg 2006 Sulphur. 32.07 
Molybdenum .... Mo 96.0 Tantalum . . 
Neodymium .... Nd 144.3 Tellurium 
Neon .. . Ne 20.2 Terbium 
Nickel . » Ni 58.68 Thallium . 
Niton (radium Thorium 
emanation) ... Nt 4 Thulium 
Nitrogen .. .N 14.01 Tin 
Osmium . 190.9 i 
Oxygen .. 16.00 
Palladium . 106.7 
Phosphorus ke 31.04 
Platinum - Pe 195.2 
Potassium . eke 39.10 .f 
Praseodymium .. Pr 140.6 Yttrium 89. 
Radium .... - Ra 226.4 Zinc .. z 
Rhodium ....... Rh 102.9 Zirconium . Zr 90.6 
Rubidium . » Rb 85.45 


CHEMICAL SYMBOLS 


After each of the elements in the above list will 
be found a letter or symbol which chemists use in 
place of writing the entire word out. In place of 
writing out the word hydrogen, merely the first let- 
ter, H, is used. This may be called the shorthand 
method of chemical expression and the symbol for al! 
of the common elements should be memorized by the 
amateur chemist. Upon referring to the list it will 
be seen that the symbol for some of the elements is 
composed of two letters, and that these two letters 
in no way correspond to the letters in the word. So- 
dium is represented by the letters Na, and mercury 
by Hg. Many of the elements start with the same 
letter, and if this letter was used for each element, it 


would lead to confusion. Therefore, the first two 
letters of the Latin name are used. Cu, which repre- 
sents copper, is taken from the Latin cuper. In some 
cases only the first letter is employed. 


MOLECULES 


Before going farther with the study of chemistry it 
will be well to understand the terms molecule, atom 
and electron. The molecule is composed of two or 
more atoms, usually of different compounds. Water, 
which is composed of hydrogen and oxygen, has a 
molecule made up of two atoms of hydrogen and one 
atom of oxygen. Molecules, however, are not always 
associated with compounds. There are a few ele- 
ments that have a molecule which is made up of two 
or more of their own atoms. 
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Molecules are extremely small. In fact, they are 
far beyond the range of the most powerful optical 
instruments of magnification. Molecules are gener- 
ally measured in the millionths of an inch. Some 
molecules are composed of two atoms and some of 
many hundred atoms. Of course, those containing 
many hundred atoms are much larger than those with 
a smaller number. 

ATOMS 


If molecules are made up of atoms and molecules 
are measured in the millionth of an inch, we can 
readily appreciate the fact that the atom must be a 
much smaller particle. This is quite true. The reader 
will understand that compounds do not have atoms 
in the sense that an element has atoms. True, the 
ultimate constituent of a compound is the atom, but 
owing to the fact that the atoms are grouped together 

11 
to form molecules, chemists are inclined to regard a 
compound as being made up of molecules rather than 
atoms. This will be made more clear later. 

We are now aware of the fact that a molecule is 
composed of two or more atoms and that the atom 
is that infinitesimal particle that goes to make up 
elements. Thus, we have the atom of sodium, the 
atom of potassium, the atom of copper, etc. We 
cannot say, however, that we have the atom of water 
because water is made of two elements in combina- 
tion. In place of atom, the term molecule is used. 


eX om Ke) 


Fig. 1—A Diagrammatic Representation of a Molecule of 
Water. 


A molecule of water is pictured diagrammatically in 
Fig. 1. It will be seen that the atom of oxygen is 
really larger than the atom of hydrogen. It will also 
be seen that there are two atoms of hydrogen to one 
atom of oxygen. Upon referring to the list of ele- 
ments, it will be seen that the atomic weight of oxygen 
is greater than the atomic weight of hydrogen. Owing 
to the fact that atoms are all made up of the same 
particles—electrons, which we will consider later— 
it will be understood that the elements with the heavi- 
est atomic weights must be the largest. The chemical 
expression for water is written H.O. This means that 
there are two atoms of hydrogen and one atom of oxy- 
gen. . The figure two after the H signifies the number 
of hydrogen atoms in the compound. The subject of 
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the chemical expression of formulas will be taken up 
more in detail later. 


ELECTRONS 


At this point we are ready to consider the last and 
ultimate constituent of matter—the electron is ushered 
in. The electron is really a comparatively recent dis- 
covery of science. It is responsible for the Electron 
Theory which would seem to reduce the phenomenon 
of the whole world to a purely electrical problem. 


HOW ELECTRONS FORM ATOMS 


The electron is absolutely the smallest particle. It 
goes to make up atoms. Each atom has an identity. 
We have atoms of copper, iron, etc. All electrons are 
the same. Just as atoms in varjous numbers form 
molecules, electrons in various numbers form atoms. 
However, we cannot draw a distinct parallel between 
the two classes. 

The electron is really a unit of negative electricity. 
It has a mass of 1/1700ths that of an atom of hydro- 
gen, which, as a glance at the list of chemical ele- 
ments will show,’is the smallest and lightest atom. 
It may confuse many readers to think somewhat 
vaguely of an electron being a “unit of negative elec- 
tricity.” However, this is about the best explana- 
tion that can be given. In a strict sense, the electron 
cannot be considered as matter. The single electron 
we must accept as a unit of mysterious “something” 
which we have called negative electricity. Atoms are 
composed of various numbers of electrons. Each 
atom has a specified number of electrons. Thus, each 
element has a certain identity. 

Are we to picture the atom as being composed of 
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a specified number of electrons arranged in a hap- 
hazard manner? Not so. In fact, we know that “like 
charges of electricity repel one another and dislike 
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Fig. 2.—The Electrons of an Atom are in a Sphere of Positive 
Electricity. The Lines in the Diagram Represent This 
Sphere of Positive Electricity. 
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charges attract one another.” With this fact in mind, 
then, how can we think of our hypothetical atom as 
being made up of electrons when these electrons are 
negative units of electricity and when negative charges 
repel one another? If this was the case, our hypo- 
thetical atom of electricity would soon dissipate. 

The electron theory describes an atom as a particle 
composed of a definite number of electrons or nega- 
tively charged units revolving about a sphere of posi- 
tive electricity. Of course, this “sphere of positive 
electricity” is just as much a mystery to us as the 
electron itself. Nevertheless, it furnishes us with a 
reasonable hypothesis. If dislike charges of electricity 
attract one another, then the sphere of positive elec- 
tricity which forms the nucleus of the atom will cause 


the electrons, which are units of negative electricity, 
to remain in proximity to the nucleus. 

A very crude diagram which is intended to repre- 
sent at least the arrangement of the electrons in an 
atom is shown in Fig. 2. It must be remembered that 
every atom of oxygen, for instance, has exactly the 
same number of electrons. This is true of all the 
atoms of the different elements. From this we see 
that each chemical element is different because it 
contains a certain number of electrons in its atom. 
All matter must be regarded as being composed of 
electrons; these electrons are grouped into atoms and 
the atoms into molecules. 

From the above information, we assume, then, that 
each atom is in an electrically neutral condition. If 
the positive charge is strong enough to bring about 
an electrical equilibrium, this would be the case. Let 
us, for the moment, assume that this is the case. We 
will picture a group of electrons held about the 
nucleus of an atom with neither the positive electricity 
of the nucleus nor the negative electricity of the elec- 
trons predominating. We will say that we have an 
electrical equilibrium. What if one electron was in 
some way to escape from the atom? The equaliza- 
tion of charges or the equilibrium would then be de- 
stroyed and the positive charge would predominate. 
Again, we can imagine one hypothetical atom coming 
in contact with another atom, the second atom losing 
an electron which is immediately picked up by the 
first atom. Investigation has proven that this inter- 
change of electrons actually does take place. 

Let us review what we have said concerning the 
electron theory a little more thoughtfully. The im- 
portance of the theory to present-day science justifies 
this. 

If we were to arrange all of the elements in the 

15 
list shown on pages 8 and 9 according to their atomic 
weight, starting with hydrogen as one because it is the 
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lightest, and giving the second place to the next heavi- 
est, and so on, part of the list would be as follows: Hy- 
drogen, 1; Helium, 2; Lithium, 3; Glucinum, 4; Boron, 
5; Carbon, 6; Nitrogen, 7; Oxygen, 8; Fluorine, 9; 
Neon, 10; Sodium, 11; Magnesium, 12; Aluminum, 
13; Silicon, 14; Phosphorus, 15; Sulphur, 16; Chlorine, 
17; Argon, 18; Potassium, 19; Calcium, 20; Scandium, 
21; Titanium, 22; Vanadium, 23; Chromium, 24; Man- 
ganese, 25; Iron, 26; Cobalt, 27; Nickel, 28; Copper, 
29; Zinc, 30, etc., etc. Here the elements are arranged 
according to their atomic weight, so if copper, for 
instance, occupies the twenty-ninth place, we will call 
29 the atomic number of copper. Thus the atomic 
number of carbon will be 6, that of Fluorine, 9, etc. 
We must remember not to confuse this atomic number 
with atomic weight, although it is related to it in a cer- 
tain respect. 


EXPLANATION OF CHEMICAL ACTIVITY 


A young English scientist recently promulgated the 
theory that the atomic number corresponds with 
the electro-positive charges that form the nucleus of 
any atom. In other words, if the atomic number cor- 
responds to the number of units of positive electricity 
that go to make up the atomic nuclei, there must be 
one electron or negative unit. Thus, the hydrogen 
atom contains one electron, the helium atom two elec- 
trons, lithium three electrons and so on through the 
entire list. 

By themselves, we remember, electrons would repel 
each other, but in the presence of positive charges, 
they show a disposition to arrange themselves in 
definite groups or configurations. If hydrogen has 


but one electron, how doattt conform tovany particular 
systematic arrangement? This does not necessarily 
interfere with the hypothesis we have in mind. We 
can picture the hydrogen atom as being made up of 
one charge of positive electricity and one electron. 
The lone electron which goes to make up the hydro- 
gen atom is ever trying to form a pair and therefore 
the atoms group into molecules and hydrogen is one 
of the elements that has a molecule. 

Let us consider the second element or helium, which 
has an atomic number of two. We understand that 


Fig. 3—How the Electrons and Charges in an Atom of He- 
lium are Arranged. 
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this element has two positive charges to form its 
nucleus and therefore two electrons to counterbalance 
these charges. The atom of helium can be pictured 
as shown in Fig. 3. The + marks represent the posi- 
tive charges and the — marks the electrons. Here 
we have the ideal atom, with the electrons ideally 
arranged and electrically balanced. As a result, 
helium is an extremely inactive element. Chemists 
call it inert. It shows absolutely no disposition to 
enter into chemical relationship with any other ele- 
ment. Why should it? It is electrically balanced— 
it neither wants to gain nor lose electrons. 

Let us pass on to the gas neon. Neon, although 9 
places from helium in the list of atomic numbers, is 
17 
next to it in point of stability or chemical inactivity. 
It is another of the inert elements. Neon has ten 
electrons in its atom. We remarked some time ago 
that the electrons tended to arrange themselves sys- 
tematically about the positive charges of a nucleus. 
Here we have 10 electrons. Let us see how they 
would arrange themselves, in the light of our theory. 
The first two electrons arrange themselves about the 
nucleus the same way as the two electrons in the 
atom of the helium atom. The remainder, in the words 
of the theory, show a disposition to group themselves 


Fig. 4.—Electrons Show a Disposition to Group Themselves 
in Octets as Shown. 

into octets, as shown in the drawing Fig. 4. Thus, 
each electron has a little “cell” of its own, we may 
say. In the atom of neon, we have a pair of electréns 
and an octet, all balanced, all filling every available 
space, and, as a result, there is,no chemical activity 
to neon. Like helium it is inert. Neon has an ideally 
arranged atom. In this way the Electron Theory 
accounts for chemical inactivity. 

Fluorine bas the atomic number 9. Let us see 
what happens now. We can readily understand that 
the nine electrons of fluorine cannot arrange them- 
selves as did the ten electrons contained in the atom 
of neon. We do know, however, that they will tend 

18 
to arrange themselves in the same way. All electrons 
tend to assume the same general arrangement. We 
assume that the nine electrons form themselves in 
the same way. There is one space in the octet, how- 
ever, that remains unfilled. This empty space ac- 
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counts for the extreme chemical activity of fluorine, 
as we shall soon see. Fluorine has two electrons 
about its nucleus just as neon does. The other seven 
electrons are in the outer shell or octet, leaving one 
space unoccupied—one electron is lacking to make 
the octet complete. In this condition, the atom of 
fluoriné is not favored with a stable electrical condi- 
tion. It needs one more electron to make it stable. 
The cumulative effect of its seven outside electrons 
to form an octet is so great as to give the element 
fluorine an intense chemical activity. In fact, fluorine 
is a very active element. We might say that its atom 
has an intense appetite for one more electron to com- 
plete its octet. We can also understand that the atom 
of fluorine is electro-positive in nature as it is con- 
stantly in need of one more electron to bring about 
an electrical equilibrium. 

There are many other elements like fluorine. In 
fact, every element aside from the inert gases, helium, 
neon, krypton, xenon and argon does not have its 
outer shell satisfied or occupied, and it is always trying 
to make pairs or octets to complete its arrangement 
and to bring about an electrical equilibrium. This is 
the basis of all chemical combination and activity. 

What arrangement do the electrons make in atoms 
with more than ten? The electrons over ten form 
another octet or shell over the first one. If there are 
enough electrons, the third and even the fourth octet 
or shell is formed. The outside shell or octet, of all 
the atoms, aside from those of the inert gases, is in- 
complete. Therefore, all of the elements are chem- 
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ically active aside from the inert gases. We must look 
upon chemical action as merely an interchange of 
electrons. 


CHEMICAL FORMULAS 


Having covered the cause of chemical reaction, we 
are now in a position to understand chemical formula 
and expression. We now know that water is expressed 
chemically H,O. This signifies that there are two 
atoms of hydrogen and one of oxygen in the water 
molecule. The reaction between oxygen and hydro- 
gen can be expressed in this way: 


2H +O—H,O. 


This means that hydrogen plus oxygen equals water. 
It must be understood here that all chemical elements 
do not react when brought together. Some elements 
are very inert or chemically inactive. In other words, 
they have very stable atoms in perfect electrical equi- 
librium. Thus, the gas helium is extremely inert. In 
fact, it is not possible to make it combine with any 
known element. We must also remember that a 
chemical reaction can take place between compounds 
as well as between elements. When two elements or 
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compounds react with one another, it is said to be 
due to “chemical affinity.” However, we now know 
that this chemical affinity is really electrical in nature. 

Let us see what would happen if we were to drop 
a small piece of the element sodium (Na) into water 
(H:0). If this is done, a very energetic reaction 
to hydrochloric acid (HCl). The result can be repre- 
sented by the formula: 


Na+H.O — NaOH +H. 


If we study this carefully we can account for all of 
the elements that entered into the reaction. We can 
2 

also see that we have aed or caused to be made a 
new compound. The NaOH is called sodium hydrox- 
ide (the word hydroxide is produced by a combination 
of hydrogen and oxygen). The resulting molecule 
which makes up the mass of the sodium hydroxide 
is composed of one atom of sodium, one of hydrogen 
and one of oxygen. We must remember, however, 
that we had two atoms of hydrogen when we started 
out. What became of the second one? The +H on 
the end of the chemical expression signifies that the 
second atom of hydrogen escaped in a free condition. 
If we were to place a test tube over the sodium 
immediately it was placed in the water, we could 
collect the hydrogen as it left the surface of the 
water. 

The amateur chemist must learn that when two 
chemical compounds are placed together and a reac- 
tion takes place, each one of the elements that entered 
into the reaction must be accounted for. Let us place 
two more substances together and see what happens. 
This time we will add a small piece of iron (Fe) 
to hydrochloric acid (HCI). The result can be repre- 
sented in this way; 


Fe + HCl = FeCl+H. 


The result of this chemical reaction is iron chloride 
and free hydrogen. We can see from this that the 
iron must have had a greater chemical affinity for the 
gas, chlorine, than the hydrogen had. Hence, the 
metal and the hydrogen merely changed places. 


SPEED OF CHEMICAL REACTIONS 


At this point it will be well to mention that all 
chemical reactions do not take place at the same rate 
of speed. When the sodium was placed in water, 
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the reaction took place very rapidly. In fact, if the 
piece of sodium had been large enough, the reaction 
would have been so violent and the heat generated 
so great, that the hydrogen escaping would have been 
ignited and an explosion-would have resulted. All 
reactions, however, are. not so violent as this one. 
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Some substances take weeks and even months tu 
undergo a tangible reaction. On the other hand many 
reactions take place in a remarkably short space of 
time. The explosion of dynamite takes place in 
1/24,000th of a second. 

All chemical reactions are not so simple as those 
iltustrated above. The more elements present in any 
chemical reaction the more complex it will be. The 
following reaction is more complicated than those 
mentioned hitherto: 


2NaOH + H:SO, — 2H.0 + Na:SO. 


This is the action that results when sodium hydroxide 
is placed in contact with sulphuric acid. The result 
is water and sodium sulphate. 


PHYSICAL AND CHEMICAL CHANGES 


When water is frozen, is the change a chemical or 
a physical one? This is a question that must be 
decided before we go farther. The change of liquid 
water into ice is entirely physical. That is, no funda- 
mental change has taken place in the molecular ar- 
rangement of the water ; the change is not a permanent 
one that gives the water a different chemical nature. 
A chemical change always produtes an entirely new 
substance. For instance, when coal burns, a white 
ash is left and there is nothing left that resembles the 
original material. This is a chemical change. 

Chemical action is always accompanied either by 


the liberation or absorption of heat. When aluminum 
burns in oxygen, forming aluminum oxide, a terrific 
heat is produced by the reaction. In other cases, 
heat is absorbed by a reaction. However, in most 
cases heat is liberated. The more rapid a chemical 
reaction takes place, the higher the temperature pro- 
duced will be. In the oxidation of aluminum, as car- 
ried out in the Thermit process of welding, a tempera- 
ture of nearly 5000 degrees Fahr. is produced. In 
slow chemical reactions that extend over a great 
length of time, heat is liberated but not perceptibly. 
In some cases, there is such a slight rise in tempera- 
ture that it is ‘almost immeasurable. In every case, 
a specific amount of heat is liberated, and this depends 
entirely upon the amount of the substances or elements 
that enter into the reaction. 


THE LAW OF DEFINITE PROPORTIONS 


When two chemical elements react to form a com- 
pound, they always do so in definite proportions. For 
instance, when copper burns in oxygen, forming cop- 
per oxide, there is always the same proportion by 
weight of oxygen and copper. The substance, if ana- 
lyzed, will be found to contain 79.96 per cent copper 
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and the remainder oxygen. If there is any excess 
of either one of the two elements present during the 
reaction, it will remain unchanged. This law holds 
true throughout the entire science of chemistry, and 
it is called the Law of Definite Proportions. It must 
be stated as follows: A pure compound always con- 
tains the same elements ie conetant ratio by weight. 


DIFFERENT KINDS OF CHEMICAL 
REACTION 


We are now ready to learn of the three different 


kinds of chemical action. If the red oxide of mercury 
is heated in a test tube over a Bunsen flame, oxygen 


will be given off and pure metallic mercury will be 
left in the tube. The application of heat brings about 
a separation of the elements oxygen and mercury. In 
other words a decomposition has taken place and this 
chemical action is therefore called one of decomposi- 
tion. We will define a chemical action of decomposi- 
tion, then, as one in which a compound is divided or 
broken up into its constituents. 

If iron filings are placed in a test tube with pow- 
dered sulphur and heated, the mass will gradually 
change to a black appearing substance called iron 
sulphide. This chemical action is said to be one of 
synthesis or combination—two elements combined to 
form a new compound. 

If a little sodium hydroxide (NaOH) is placed in 
a test tube containing a solution of copper sulphate 
(CuSO,) a white precipitate will fall to the bottom of 
the tube. After this action has taken place, there is 
present in the tube copper hydroxide and sodium sul- 
phate. The sodium changed place with the copper 
and the copper changed place with the sodium. Such 
a chemical action is said to be one of exchange or 
substitution. 


CLASSIFICATION OF CHEMICAL COM- 
POUNDS 


When iron reacts with the gas chlorine, a compound 
known as iron chloride is produced. If copper was 
to react with the gas in place of iron, we would have 


copper chloride. In fact, most of the metals will 
react with chlorine to form what is known as a 
“chloride” of the particular metal which enters into 
the reaction. If the metals react with sulphur, sul- 
phates or sulphides result. If they react with water, 
hydroxides result. If sodium reacts with the gas ni- 
trogen, a compound known as sodium nitrate is the 
product of the reaction. Thus, we also have a num- 
ber of compounds known as nitrates and nitrides. 
When the word nitrate, sulphate, or chloride is used, 
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we know, then, that the compound mentioned will 
contain either nitrogen, sulphur or chlorine. Many 
of the metals combine with the gas, carbon dioxide. 
The resulting compound is called a carbonate. Thus, 
we have potassium carbonate, sodium carbonate, cal- 
cium carbonate, etc. When other elements combine 
with phosphorus, ‘phosphates are produced. We have 
sodium phosphate, calcium phosphate and potassium 
phosphate. The reader, however, should not confuse 
himself by thinking that all the elements combine with 
phosphorus, nitrogen or chlorine to form phosphates, 
nitrates and chlorides. 


THE LAW OF COMBINING WEIGHTS 


The law of combining weights is a very important 
part of chemistry. The best we can do in the limited 
space we have at our disposal is to give the out- 
standing features of it. Upon referring to the list of 
elements which appear on pages 8 and 9 we will find 
the atomic or combining weight written after each ele- 
ment. Thus, after nitrogen we find 14, after oxygen 
16, etc. This number, we must remember, represents 
the weight of each element. By it we are able to 
ascertain, in a comparative way, the weights of the 
different elements. We rid that hydrogen, which 
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is 1.008, must be much lighter than lead, which is 
given as 207.10. Now, if lead combines with any other 
element, the weight of the resulting compound will 
be 207.10 plus the combining or atomic weight of the 
element which entered into the reaction with the lead. 
When oxygen and hydrogen combine to form water. 
we know the formula to be 2H-+O — H.O. The 
subscript 2 means that two combining weights (or 
we may say atoms) of hydrogen unite with one com- 
bining weight of oxygen. We know that the combin- 
ing weight of hydrogen is 1.008 and that of oxygen 
16. Knowing this, then, we can easily figure the 
molecular weight of water. We say molecular weight 
because it is the sum of the weights of the atoms 
contained in the molecule. It is figured in this way: 
1.0008 x 2 = 2.016 + 16 = 18.016 molecular weight of 
water. When hydrogen combines with the gas chlo- 
rine to form hydrogen chloride, the molecular weight 
of the resulting compound will be 35.46 (chlorine) + 
1.008 == 36.468 molecular weight of hydrogen chloride. 
Hydrogen chloride is expressed chemically in this 
way, HCl. Here we see that only one combining 
weight of ‘hydrogen enters into combination with one 
combining weight of chlorine. 


SOLUTIONS 


At this point, we will consider solution. When 
ordinary table salt is dissolved in water, we say we 
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have a solution. Solutions play a very important part 
in chemistry. When a substance is capable of passing 
into solution, we say it is “soluble.” Different sub- 
stances have different degrees of solubility. Some 
are so backward in this respect that we call them in- 
soluble. Others are extremely soluble. Not only are 
solids capable of forming solutions, but some gases 


26 

also. Hydrogen chloride (which is really called hydro- 
chloric acid gas) is very soluble in water and when 
in solution it is called hydrochloric acid. 

Temperature plays an important part in the phe- 
nomena of solutions. In general it can be said that 
the higher the temperature of water is the greater 
its dissolving powers will be. The illustration in Fig. 


Fig. 5.—The Illustration Shows the Difference in the Amount 
of Sodium Nitrate Dissolved in 100 c.c. of Hot and Cold 
Water. 

5 shows the difference in the amount of sodium nitrate 

dissolved in a given volume of hot and cold water. 

The higher the temperature of the water the greater 

the amount of sodium nitrate it will be capable of 

taking into solution. We may say that for any given 
temperature a given volume of water will be capable 
of dissolving a specific amount of any soluble sub- 
stance. 
What would happen if we were to dissolve a salt 
2 
in hot water and then ar ait the water to cool? 
Upon cooling, a certain portion of the salt would re- 
crystallize and precipitate to the bottom of the vessel. 


ACIDS AND BASES 


We now come to a consideration of acids and bases. 
A substance is either acid, base or neutral. Some 
substances are strongly base, others only slightly so. 

Acids have many properties in common, by means 
of which they can be identified. They all taste 
sour, redden litmus paper and contain hydrogen as 
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one of their essential constituents. Of course, this 
does not mean that all compounds containing hydro- 
gen are acid. However, there is no acid that does 
not contain hydrogen. Another general characteristic 
of acids is that they liberate hydrogen when they come 
in contact with magnesium, or zinc. In fact, most 
of the acids liberate hydrogen upon contact with most 
any metal. The following shows the reaction caused 
by bringing zinc in contact with hydrochloric acid: 


Zn +HCl = ZnCl + H. 


The following is a short list of the more common 
acids: 


Hydrochloric acid. . 
Hydrobromic acid... 
Hydriodic acid. 
Nitric acid... 
Acetic acid. 
Sulphuric acid 
Phosphoric acid 
Oxalic acid.... 


Acids manifest their characteristic properties only 
when dissolved in water ore few other solvents. We 


may regard an acid solution, then, as a solution in 
water. In this way an acid solution can be made of 
practically any strength by merely adding water. 
Bases are a large class of substances that exhibit 
like properties when dissolved in water. They have 
a distinct alkaline taste, a soapy feel and they all 
turn red litmus paper blue. They all contain hydro- 
gen and oxygen in what has become known as the 
hydroxyl group, which is represented by OH. Bases, 
like acids, do not exhibit their characteristic properties 
unless dissolved inswater. The common properties of 
the bases are attributed to the OH or hydroxyl group. 
Every compound that contains the hydroxyl group is 
not necessarily a base. The identity is brought about 
by the action of the substance when dissolved in 


ter, 
mee NEUTRAL SUBSTANCES 


A substance that is neither an acid nor a base is said 
to be neutral. It must be understood that we cannot 
refer to the elements as being either acid or neutral. 
Elements are all neutral; they exhibit neither the 
properties of bases nor acids. From the foregoing we 
find that the chemist divides all substances up into 
three classes—acids, bases or neutral. 

It would be quite natural to think that when a base 
is added to an acid that a neutral solution would 
result, This is exactly what happens. This can be 
proved by adding hydrochloric acid to a solution of 
sodium hydroxide in the proper proportion. If this 
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is done, we will find that the resulting solution will 
neither turn blue litmus paper red nor red litmus paper 
blue. It has neither an alkaline nor sour taste nor a 
soapy feeling. It will not evolve hydrogen when it 
comes in contact with either magnesium or zinc. In 
fact, the solution exhibits none of the properties com- 


2 
mon to acids or bases. If the solution is tasted it 
will be found to have a distinct salty taste. An out- 
line of the reaction which takes place will account 
for thi 


NaOH + HC! — H:O + NaCl. 


The resulting product of the reaction is sodium chlor- 
ide (NaCl), or common table salt. The salt can be 
obtained by completely evaporating the water by 
the application of heat. The salt will be left in the 
receptacle in its usual crystalline form. 

All the bases and acids neutralize each other when 
they come in contact. Of course, the resulting reac- 
tion is not the same as the one outlined above. When 
potassium hydroxide (KOH) and nitric acid (HNOs) 
are brought together the following reaction takes 
place: 

KOH + HNO; = H:O + KNOs. 


The potassium nitrate (KNOs) is a salt of the metal 
which formed part of the hydroxide. This is the case 
in all reactions of this nature; a salt of the metal is 
always formed. 

A list of the common bases is given below: 


Sodium hydroxide 

Ammonium hydroxide. 

Potassium hydroxide 

Barium hydroxide.. 

Calcium hydroxide... : 

Strontium hydroxide.........+ Sr(OH): 
These bases are largely concerned with the general 
study of chemistry and the student reader is urged 
to memorize their formula as far as possible. 


30 
ORGANIC AND INORGANIC CHEMISTRY 


The reader has probably often heard the terms or- 
ganic and inorganic chemistry. To avoid confusion it 
might be well to make the distinction clear at this 
point. Organic chemistry is the chemistry of the 
vegetable and mineral kingdoms. It is concerned 
largely with the elements carbon, nitrogen, hydrogen, 
and carbon which unite in an unending variety of 
combinations to form many thousand different com- 
pounds. The following is a typical organic formula: 


C:H;OH (ethyl or grain alcohol). 


The following is also an organic reaction which shows 
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what takes place when an acid is brought in contact 
with ethyl alcohol: 


CH,COOH + C:H;OH + H,0 + CH,COOC,H:. 


It will be very easy to distinguish this reaction from 
those that we have been considering throughout this 
book. The study of organic chemistry is quite out 
of the scope of this book, which is prepared to give 
the beginner an insight into organic chemistry. 


ELECTROCHEMISTRY 


Many years ago, early chemical investigators dis- 
covered a remarkable connection or relationship be- 
tween chemistry and electricity. With the outline of 
the electron theory fresh in our minds this statement 
should not be amazing. The science which deals with 
electricity and chemistry has been called electrochem- 
istry from a combination of the two words. It will be 
within the province of this book to briefly consider 
this particular phase of chemistry, which is very im- 
portant. 31 


‘We now come to a consideration of an ion, and 
having in mind the meaning of an atom, we need only « 
add an electrical charge to the atom and we have an 
ion. But, in doing this, we must keep in mind that 
there are two different kinds of electrical charges— 
negative and positive. That like charges of electricity 
repel one another and dislike charges attract, is also 
an important factor. We mean by this that two nega- 
tive charges would repel each other, but a negative 
and a positive charge would attract each other. If 
these charges were distributed upon two bodies, the 
bodies would have a very noticeable tendency to at- 
tract or repel each other, depending upon the nature 
of the charges that were on their surfaces. We will 
conclude this explanation of an ion by assuming that 
it is an ordinary atom of matter carrying with it 
either a positive or negative electrical charge. If the 
charge is negative, we say it is a negative ion, and if 
it is positive, we say it is a positive ion. 

The average reader will be surprised to learn that 
chemically pure water is a non-conductor of the elec- 
tric current—that is, it conducts to such a very small 
extent that it is called a non-conductor. The fact may 
be proved by a very simple experiment, providing 
chemically pure water is at hand. The water is 
placed in a vessel and made to form a part of an 
electric circuit in which a current is flowing. If a 
sensitive indicating instrument is placed in the circuit, 
we find that the water will not permit a current to 
pass through it. Let us drop a pinch of table salt 
or sodium chloride into the water and see what hap- 
pens. It will do us no good to look into the water, 
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as the process that is taking place there is far beyond 
our sight, but let us look at the indicating instrument. 
Upon the addition of the sodium chloride to the water, 
we notice that the instrument gives a marked indica- 


tion, proving beyond all possible doubt that a current 
is passing through the water. Something very won- 
dertul has certainly happened to the water. It be- 
hooves us to learn just what has taken place. 

The chemical philosophy of Svante Arrhenius, whose 
hypothesis of electrolysis we set out to learn, tells us 
that the molecule of the*table salt or sodium chloride 
that we dropped into the water has broken up into 
ions. We mean by this that the atom of sodium and 
the atom of chlorine in the molecule of sodium chloride 
have dissociated. Not only this, but that they have 
suddenly acquired an electrical charge and have be- 
come ions. The theory tells us that the sodium ion 
is positively charged and that the chlorine ion is nega- 
tively charged. After being told that the electrodes 
that lead the current into the water from the battery 
are electrically charged, we immediately decide that 
something very interesting is about to take place. The 
electrode that leads the current into the water is 
called the cathode and is negatively charged. Remem- 
bering that we have tiny charged atoms in the water, 
and in accordance with the preceding explanation con- 
cerning the attraction of differently charged bodies, 
we naturally expect the anode and the cathode to 
attract the ions in the water. This is just what 
happens. The sodium ions being positively charged, 
are attracted by the cathode or negative electrode, and 
the chlorine ions, being negatively charged, are at- 
tracted by the anode or positive electrode. Thus we 
can picture an ionic migration taking place within the 
water, the tiny particles with the positive charge rush- 
ing one way to the cathode and the negatively charged 
particlés rushing the other way to the anode. We 
have forgotten something. In assuming that the 
water contains free atoms of sodium, we have for- 
gotten that these same atoms are very sensitive to 


water and that a great chemical affinity exists between 
water and sodium. Indeed, if metallic sodium in suffi- 
cient quantity is thrown into water, it will react with 
explosive violence. Why do our atoms or ions of 
sodium not react with the water in the vessel? Is it 
because of their electric charge? Arrhenius tells us 
that it is. He claimed that the electric charge carried 
by the sodium ion protects it from the water and pre- 
vents a chemical reaction from taking place. Keeping 
this fact in mind, we will follow one of these little 
ions of sodium through the water until it suddenly 
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bumps into the negatively charged cathode. If our 
eyes were powerful enough to see, we would find that 
the ion of sodium immediately reacts with the water 
upon reaching the cathode. Is this a hitch in our 
theory or is it in accordance with what should take 
place? It is just what should take place. Upon 
reaching the negatively charged cathode, the tiny posi- 
tive charge carried by the sodium ion is neutralized 
and the ion is therefore restored to a normal atom of 
metallic sodium. Being robbed of its positive charge, 
it is no longer protected from the water and immedi- 
ately reacts with it to form a substance called sodium 
hydroxide. The same thing happens at the anode. 
The negatively charged ion of chlorine is neutralized 
upon reaching the anode, and having no chemical 
affinity for the water, it rushes to the surface and 
escapes into the atmosphere. 

Having proved that sodium chloride will change 
water from a non-conductor, we will see if other sub- 
stances will cause the same result. We will start 
with cane sugar. No matter how much sugar is dis- 
solved in the chemically pure water the conductivity 
will not be increased in the’ least, as will be noted 
by watching the indicating instrument. We decide, 
then, that all substances that dissolve in water do 


not act like salt. In the words of our theory, they 
do not ionize. A substance that ionizes or causes 
water to become a conductor of the electric current 
when it is dissolved in it is termed an electrolyte. A 
substance that does not affect water in this way, such 
as sugar, is called a non-electrolyte. There are many 
different substances that are electrolytes and many 
that are non-electrolytes. The following table con- 
tains names oi a few of the most prominent ones of 
each class: 


Non-electrolytes Electrolytes 
Sodium nitrate 
Sodium chloride 


Sulphuric acid 


Cane sugar 
Methyt alcohol 
Ethyl! alcohol 


Benzene Nitric acid 

Ether Hydrochloric acid 
Chloroform Potassium hydroxide 
Acetone Sodium hydroxide 
Glycerine Acetic acid 


Oxalic acid 
Silver nitrate 
Ammonium hydroxide 
Potassium sulphate 
Potassium nitrate 
We could add many more substances to this list 
before it would be complete. In fact, every substance 
is either an electrolyte or non-electrolyte. 
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While we have only considered the electrolytic de- 
composition of sodium chloride in the foregoing para- 
graphs, we must not confuse ourselves by thinking 
that this is the only substance that will act in this 
manner. The electrolysis of sodium chloride pre- 
sented a simple case and was merely taken as an 
example. It will be understood that the products of 


3: 
electrolysis will depend entirely upon the chemical 
composition of the electrolyte and nothing else. 
Chemically, sodium chloride is a very simple com- 
pound, being composed of the metal sodium and the 
gas chlorine. All electrolytes do not have this very 
simple formula, however, and we are interested to 
know just how’a more complex compound of matter 
would act, or, to be more explicit, just how it would 
ionize when dissolved. Glancing at our list of elec- 
trolytes, we find sulphuric acid among those named, 
and we will see just how this common acid will per- 
form when dissolved-in water. It is represented by 
the chemical symbol H;SO,, but this need not confuse 
us, as it merely indicates that it is composed of hydro- 
gen (H), sulphur (S) and oxygen (O). Will each 
atom of the respective elements that form sulphuric 
acid act as ions or will they group themselves? The 
theory of Arrhenius tells us they should group them- 
selves, the positive ions in one group and the negative 
ions in another group. We find this to be true with 
sulphuric acid, as the hydrogen atoms forms the posi- 
tive ions while the atoms of sulphur and oxygen re- 
main together and form compound negative ions. Be- 
fore placing the sulphuric acid in water we knew the 
atom of hydrogen would form the positive ion and the 
combined atoms of sulphur and oxygen the negative 
ion, but just what foretold this action? The Arrhenius 
theory contains a general rule that tells us how the 
atoms of the different elements will act when they 
are ionized—that is, whether they will be positive or 
negative. The rule is a very simple one and can be 
easily remembered. It states that the atoms of all 
the metals and hydrogen will form positive ions when 
placed in solution. If this is the case, the atoms of 
all the elements outside of these will form negative 
ions. We will see, then, that sulphuric acid substan- 


tiated this rule. The hydrogen atom or ion was posi- 
tive and the atoms or ions of the sulphur and oxygen 
were negative. 

A very beautiful experiment showing this pro- 
found. positive nature of the metals can be per- 
formed. A dilute solution of sulphuric acid is placed 
in a small tube equipped with two electrodes. A 
tiny globule of mercury is then placed in the tube 
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and a direct current is sent through the solution. The 
little globule of mercury will travel rapidly to the 
negative pole, thereby proving that it is of a positive 
nature. In this way it acts just as a ion of mercury 
would in solution. 

Having in mind the general characteristics of elec- 
trolytes, we will place a problem before ourselves and 
see if we can solve it. Again referring to our list of 
electrolytes, we find sodium hydroxide. This is recog- 
nized chemically by the formula NaOH. The Na 
stands for sodium and the OH for oxygen and hydro- 
gen respectively. Remembering our rule that all the 
metals and hydrogen are electro-positive, we see that 
we have ‘two positive elements in this compound: 
sodium and hydrogen. We would naturally expect 
the atoms of sodium and hydrogen to unite and form 
a complex positive ion like the atoms of oxygen and 
sulphur united to form a complex negative ion when 
sulphuric acid was electrolyzed. We are indeed sur- 
prised to learn that this does not hold true with 
sodium and hydrogen, and yet it does not necessarily 
disprove our theory. This apparent hitch is overcome 
by assuming that the negative charge on the oxygen 
ion is stronger than the positive charge on the hydro- 
gen ion and it therefore insists upon holding the 
hydrogen ion in close relationship to it. The sodium 
hydroxide then ionizes according to the equation 
NaOH = Na + OH — where the Na represents sodium 


and the O and H oxygen and hydrogen respectively. 
The ion OH ~ is called the hydroxyl ion. 


EXPERIMENTS IN ELECTROCHEMISTRY 
We are now prepared, in the light of the theory 


CJ 
Fig. 6—A Reproduction of Sir Humphry Davy’s Experiment 
of Producing Metallic Sodium. 
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set forth in the preceding paragraphs, to make a few 
experiments in electrochemistry, for the subject of 
electrolysis is nothing but a study of electrochemistry. 
We will start our experiments with a reproduction of 
Sir Humphry Davy’s experiment, in which he isolated 
the element sodium from one of its compounds. The 
arrangement of the apparatus for the experiment is 


8 
shown in Fig. 6. It iso course, understood that 
this experiment must be carried out with direct 
current. The space between the block of sodium 
hydroxide dissolves to form the electrolyte. ‘The 
mercury merely acts as an electrode. As fast as 
the metallic sodium is set free at the negative elec- 
trode or mercury it forms a sodium-mercury amalgam. 
When the sodium becomes amalgamated with the 


Fig. 7—Apparatus for the Electrolysis of Zinc Chloride to 
Obtain Metallic Zinc. 


mercury it is protected from the water in the electro- 
lyte, as we must not forget that sodium is chemically 
very sensitive to water. After the current has passed 
for a few minutes, we find that the mercury becomes 
hard and stiff owing to the sodium amalgamating with 
it. It will be necessary to keep the surface between 
the mercury and the sodium hydroxide well moistened 
during the experiment. The sodium may be separated 
from the mercury by a process of distillation. We 
can obtain potassium from its hydroxide in the same 
manner, 

In our next experiment we will produce more metal- 
lic zine by a process of electrolysis. The apparatus 
used is shown in Fig. 7. It consists merely of a U- 
tube with two electrodes and a solution of zine chlor- 
ide. Tf the current is permitted to pass through this 
solution for a short time, we notice a beautiful forma- 
tion of metallic zine at the negative electrode, while 
the anode product will be the gas chlorine. 
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PART II 


THE CHEMICAL LABORATORY 


Method of Obtaining Heat—Bottles—A Chemical Balance—Test 
Tube Racks—A Rin, Stand—A Hydrogen Sulphide Gen- 
erator — Necessary Apparatus— Test Tubes — Evaporating 
Dishes—Fire Clay Crucibles—Filter Paper—Graduated Cylin- 
der—Chemical Thermometers—Pipette—Red and Blue Litmus 
Paper — Beakers — Pinch Cocks — Thistle Tubes — Flasks — 
Clamps—Chemicals for the Laboratory. 


The chemical laboratory should be located in a light, 
airy place and should occupy a space at least 15-ft. x 
15 ft. Running water should also be available, al- 
though this is not absolutely essential. Illuminating 
gas should also be available for heating purposes, but 
there are substitutes for this in the event gas is 
unobtainable. 

Benches and shelves should be placed on at least 
two sides of the room, so that plenty of space will be 
provided to work with and to store apparatus and 
chemicals. The shelves should be placed back of the 
benches, as shown in Fig. 8. Both the shelves and the 
benches can be made from }-in. yellow pine. The 
bench legs can be formed by 2 x 4’s. The benches do 
not need to be wider than 3 ft. and the shelves 8 
inches. This leaves a working space of 2 feet, 4 
inches on the bench. A tier of four shelves is generally 
high enough. The first two shelves can have a space 
of one foot between them for large bottles, and the 
next two a space of 8 inches for small bottles and 
apparatus, 

Part of one of the benches should be covered with 


some acid-resisting material, such as slate or marble 
This space can then be used when working with cor- 
rosive acids to prevent the boards in the workbench 


Fig. 8—How the Laboratory Shelves and Benches Can be 
Constructed. 
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from becoming unsightly. If the amateur chemist 
desires he can paint all of the bench surface over with 
an acid-proof preparation. The author is indebted to 
Mr. Nomas Tallman, a contributor to Everyday En- 
gineering Magazine, for the following receipt: 

“A fire and chemical proof paint, which leaves a nice 
looking finish is made by boiling 790 parts of copper 
sulphate, 790 parts of potassium chromate and 1000 
parts water in the same container. 

When the solution is boiling, apply one coat to the 
article to be finished. Allow the solution to dry one 
day, then boil the solution again and apply the second 
coat allowing this to dry two days. Heat 100 parts of 
aniline. oil, 100 parts ey in another container to a 


high boiling point and apply one coat to the article, 
and let dry for one day. 

Make a new solution of aniline oil, hydrochloric 
acid and water, like the previous one and apply in the 


Fig. 9—A Simple Hood to Carry Away the Gases Caused by 
Chemical Reactions. 

same manner. Let the article dry two days. Wash 

the article in soapy water and let it dry thoroughly, 

then rub it with linseed oil and it will leave a highly 

polished dark gray surface. 


The parts used are taken by weight, and the solu- 
tions may be applied with a paint brush. Care should 
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be taken not to mix the two solutions before apply- 
ing, and a new brush should be used for the second 
solution, The brushes should be washed after each 
coating.” 

Provision must be made to dispose of the obnoxious 
smelling and dangerous gaseous products given off 
during certain chemical reactions. In large labora- 
tories these reactions generally take place under what 
is known as a hood which leads the gases to the 
outer atmosphere. An improvised hood for home use 
can be very easily made. Such a hood is shown in 
Fig. 9. The box should be large enough to accom- 
modate different combinations of the chemical appara- 
tus found in the laboratory. A box three feet square 
should prove to be a very suitable size. This can be 
made of galvanized iron or wood. In fact, wood is 
preferable. A hole should be cut in the top of the 
box to accommodate a piece of stove pipe. The pipe 
should lead to the outer atmosphere. A good method 
of doing this is shown in the figure. A piece of wood 
is cut just large enough to fit in the window. The 
pipe passes through this. A door of some kind should 
be arranged on the hood so that trouble will not be 
had in setting apparatus inside the box. The door 
should also fit well to prevent gases from escaping. 
The door should also have a glass window in order 
to see how any reaction is progressing. A small elec- 
tric light placed inside the hood will make this 
possible. 


METHOD OF OBTAINING HEAT 


‘We now come to a consideration of the heat. If 
gas is available, the heating problem is a simple one. 
Two Bunsen burners should be obtained. Bunsen 

44 
burners can be purchased from any chemical supply 
house and they are so inexpensive that it would really 
not pay one to bother constructing them. Several 
feet of rubber hose should be bought with the burners 
so that they can be moved to any part of the bench. 

In the event illuminating gas is not available the 
next best substitute seems to be alcohol. A good 
alcohol burner is shown in Fig. 10. A large wide 

\ 


Fig. 10.—A Simple Alcohol Burner for the Laboratory. 
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mouthed bottle, a rubber cork, a brass tube and a wick 
are all that are needed for its construction. The parts 
are assembled as shown. The ordinary little alcohol 
lamps, although suitable for many purposes about the 
laboratory, will not be found to produce sufficient heat 
for all purposes. The temperature they produce is 
quite high enough for ordinary purposes, but the 
volume of heat is insufficient. 


BOTTLES 


A word about bottles. While it contributes much 
to the general appearance of the laboratory to have 
bottles of uniform size and shape, such bottles are 


very expensive. Often times it is possible to accumu- 
late many bottles of the same size and shape in which 
some patent medicine or other substance is sold. A 
number of small bottles should also be collected in 
which the more costly chemicals are kept. Each bot- 
tle should be labeled properly with both the formula 
and the name of the substance in it. This is an 
example: 


H.SO, 


Fig. 11—When Pouring a Chemical from a Bottle, the Stop- 
per Should be Held Between the Fingers as Shown. 
Great care should be taken that no mistakes are made 
in putting the wrong chemical in any bottle. This 

would probably result disastrously in some cases. 

It may be well to mention at this point how to 
pour a liquid from a bottle. First, the liquid should 
be poured from the side of the bottle opposite the 
label. If a drop of the liquid runs down the side of 
the bottle, it will not destroy the label. Fig. 11 shows 
the proper method of Pouring liquid from a bottle. 


A CHEMICAL BALANCE 


A good chemical balance on which different amounts 
of chemicals can be determined accurately is badly 
needed. Mr. Dana S. Greenlaw, a contributor to 
Everyday Engineering Magazine, describes the con- 
struction of a home-made balance which the author 
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believes is hard to improve upon. Mr. Greenlaw’s 
description follows: 

“For serious chemical work the experimenter should 
have a small balance in his laboratory. Such a bal- 
ance, however, is very costly and, therefore, many 
experimenters find it necessary to work without one. 

The balance described in this article is very inex- 
pensive and easily constructed. The materials neces- 
sary are not uncommon and all of the parts can be 
made with little labor, 

Fig. 12 illustrates the completed balance. The 
handle (Q) raises the beam lift (H) and thereby not 
only removes the weight from the bearing, but also 
prevents the beam from swinging. The lever (O) 
permits the stop (K) to drop and allows the pans to 
swing. The bearings are made from an old hack saw 
blade. 

The beam of the scale will be considered first. This 
is made of either brass or aluminum and is % inch 
thick, %4 inch wide and 10 inches long. In the center 
of the beam a % inch slot is sawed. A ¥% inch hack 
saw blade is then ground to a knife edge. A piece 
1% inches long is soldered into the slot. (See A.) 


This forms the main bearing of the beam. Exactly 
¥ inch from each end of the beam a small V-shaped 
groove (D) is made. 

The base of the balance is cut from a piece of 4% 
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inch hard wood. It is 7% inches wide by 13 inches 
long. In the center of the base the upright (J) is 
47 

placed. This upright is % inch thick, 1 inch wide and 
8 inches long. At the top of the upright or standard 
the slot for the beam lift (H) to slide in is made. 
This slot is 34 inch wide and 1} inches long. The 
bearings (BB) are screws, the slots of which are filed 
out to a V shape. 

The beam lift (H) is made of % inch stock. It is 
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one inch wide and 6% inches long. 2)4 inches from 
each end it begins to taper. At the end it is 3 inches 
wide. The brass rods (11) pass through the base and 
are soldered to the brass strip (X). The cam (Y) 
causes these rods to be either raised or lowered. This 
cam is belted or soldered to the rod (W) which is 
attached to the handle (Q). The rod (W) is held in 
place by the brass strips (UP) which are screwed to 
the base. 

The pieces (KK) prevent the pans from swinging. 
The nuts adjust them so that they will come to the 
proper height. These bolts are 3/16 inch in diameter 
and 1% inches long. The springs (RR) hold these 
bolts in position. These springs should be made very 
weak. The handle (Z) causes the rod (S) to turn. 
The hooks on this rod lift the spring and thus allows 
the bolts to drop. The writer used a rib from an umt- 
brella to make the rod and handle. The guide (Y) 
holds the handle in place. The legs of the balance are 
turned to shape on a lathe, although square ones would 
serve the purpose just as well. The pointer (L) is a 
fine knitting needle. Scale (Y) shows when the beam 
is in balance. 

The pans are of aluminum or nickled brass. They 
are attached to the beam by the two knitting needles 
(FF). These needles are soldered to the bearing (E) 
which is made of a hack-saw blade. These bearings 
swing in the groove previously produced in the beam. 

The more carefully this balance is made the more 
accurate and sensitive it will be and the smaller the 
quantity it will register. The base may be made large 
enough to enclose the balance in a glass case. If such 
a case is used the front should have a door which 
opens. If a case is used a small beaker of sulphuric 
acid or calcium chloride should be kept in it to prevent 
moisture from attacking the balance.” 


TEST TUBE RACKS 
Several small test tube racks should be made for the 
laboratory. These are very simple to construct and 
no description should be necessary as the drawing 


Fig. 12—Constructional Details of a Small Chemical Balance. (Fig. 13) gives all the necessary details. 
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Fig. 13—Dimensions of a Small Test Tube Holder. 
A RING STAND 


A ring stand can be very easily made. The com- 
plete details are given in Fig. 14. The base of the 


wer Hole for Standarat 


f 
Sheet Lea 
Fig. 14.—Details of a Home-made Laboratory Ring Stand. 


stand should be cut to shape from wood and covered 
with sheet lead to give it sufficient weight so that the 
stand will not tip over easily when in use. The top 


of the base should be covged with some acid-proof 
preparation. The standard is fastened to the base 
with two nuts as illustrated. The ring is very easily 
produced. The wire used should be very heavy so 
as to be able to hold its shape. The method of holding 
it in the brass piece which slips over the standard is 
clearly shown. About three of these rings should be 
made for different sized dishes and crucibles. A small 
piece of copper gauze is often used to place over the 
ring when very small dishes are being heated. Ring- 
stands are used very much about the chemical labora- 
tory not only as a convenient holder for dishes being. 
heated, but also for general apparatus set-ups. 


A HYDROGEN SULPHIDE GENERATOR 


A hydrogen sulphide generator is quite necessary 
for the small laboratory as this gas is used in many 
different ways. Hydrogen sulphide is generated when 
hydrochloric acid comes in contact with iron sulphide. 
These two compounds are used for the production of 
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the gas in what is known as a Kipp generator. The 
construction of a simple Kipp generator is shown 
clearly in Fig. 15. The bottle in which the students 
lamp chimney is placed should of necessity be one 
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Rubber Tube. 


Students 
“Lamp Chimney 


Iron Sulphide 


Z-Hyarocloric Acid 


Fig. 15.—A Banks Hydrogen-Sulphide Generator. 


with a very wide mouth. A large button is placed in 
the narrow part of the chimney. Chunks of iron sul- 
phide are placed in the upper portion of the chimney. 
The remainder of the apparatus is very clear. The 
operation of the device is simple in the extreme. The 
larger bottle is half-filled with hydrochloric acid. The 
chimney is then placed in the bottle with the pinch- 
cock closed. The air is compressed in the chimney, 
which prevents the hydrochloric acid from reaching 
the iron sulphide. When the pinch-cock is opened, 
this air pressure is released and the hydrochloric acid 
succeeds in coming in contact with the iron sulphide. 
The following reaction occurs: 


FeS + 2HCIl = H,S + FeCl, 


The hydrogen sulphide is forced out of the rubber 
tube. When enough of the gas has been produced, the 
pinch-cock is closed and the pressure of the H:S in- 
creases until the hydrochloric acid is forced from the 
chimney. 

NECESSARY APPARATUS 


While the amateur chemist can make a great num- 
ber of the necessary articles that should be in his labo- 
Tatory, there are certain things which are quite beyond 
his facilities and ability. Fortunately, none of these 
articles are expensive. While some of the things in 
the following list could be made, they are so cheap 
that the author believes more time and trouble would 
be wasted on them than they are worth: 
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1 Test-tube holder. 

1 Small evaporating dish. 

1 Large evaporating dish. 

1 Small fire-clay crucible. 

1 Box of filter papers. 

1 Graduated cylinder. 

1 pound assorted glass tubing. 
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1 Thermometer, 200 degrees C. 
1 Pipette. 

2 Funnels (large and small). 

1 Box of blue litmus paper. 

1 Box of red litmus paper. 

6 Beakers from 25 c.c. to 200 c.c. 
4 Pinch-cocks. 

1 Test-tube brush. 

1 Water-bottle. 

6 feet rubber tubing. 

12 Large test-tubes. 

12 Small test-tubes. 

1 U-tube. 

1 Thistle tube. 

2 Erlenmeyer flasks. 

1 Clamp for ring-stand. 

2 Flasks. 

Mortar and pestle. 


The reader will find in this list many articles about 
which he knows little or nothing. 

There will be a few articles in the above list with 
which the amateur chemist is not familiar. For this 
reason a description will me given of each one. 


TEST TUBES 
A test tube is used to heat liquids and solids 
over a Bunsen burner. During the heating the top 


Fig. 16.—A Wire Clip Used for Holding Hot Test Tubes. 
of the tube becomes so hot that it is impossible to hold 
it by hand. A little wire test tube holder as shown 
in Fig. 16 is used. 


EVAPORATING DISHES 


Evaporating dishes are used for a multitude of pur- 
poses. A small evaporating dish is shown in Fig. 17. 
The principal use of the evaporating dish is to evapo- 
rate liquids. For instance, if we had a solution of 


Fig. 17.—An Evaporating Dish Which is Generally Used for 
Boiling Purposes. 

sodium chloride in water and we wished to obtain the 

sodium chloride in the original crystalline condition. 

we would place it in the evaporating dish and boil the 

water off, leaving the dry sodium chloride in the bot- 
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tom of the evaporating aise Evaporating dishes are 
made of glass and possess considerable heat-resisting 
qualities. They are also impervious to anything but 
extremely sudden changes in temperature. Evaporat- 
ing dishes are obtainable in various sizes. 
FIRE CLAY CRUCIBLES 

A small fire clay crucible of about 25 c.c. capacity is 
a useful little article to have about the laboratory and 
it is capable of standing much higher temperatures 
than ordinary glassware, and for this reason it can be 
used where ordinary chemical glassware would be 


unsuitable. 
FILTER PAPER 


Filter paper has an extremely important use. It is 
used for the filtration of any solution or liquid that has 


Fig. 18A—How Filtering Paper is Folded. 


solid matter in it. The liquid is allowed to pass freely 
while the solid matter is arrested. Filter paper must 
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be chemically pure, and for this reason it is very care- 
fully prepared for use. It comes in various sizes for 
use with different sized funnels. The use of filter pa- 
per will be very clearly seen by referring to Fig. 18A. 


Filter Paper .. 
Inside Funnels. 


Fig. 18B—How Filtering Paper is Used. 
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The method of holding filter paper in place in the 
funnel is shown in Fig. 18B. The size of the filter 
paper would depend largely upon the size of the fun- 
nel that it is to be used with. 


GRADUATED CYLINDER 


A graduated cylinder is shown in Fig. 19. This is 

a much needed article about the laboratory. Each 

mark of the cylinder represents a cubic centimeter 
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and cylinders are obtainable with different capacities. 

100 centimeters is a very good size for the amateur 

chemist and it should be included in his equipment. 


Fig. 19.—A 100 cc. Graduated Cylinder Used in Measuring 
Liquids. 


The cylinder is used largely for measuring off different 
solutions and liquids. 


CHEMICAL THERMOMETERS 


The chemical thermometer used in the small labora- 
tory should be graduated in Centigrade degrees as the 
Centigrade system is considered more scientific than 
the Fahrenheit system, and therefore it finds more 
universal use in the world of science. A word of 


caution about the use of the thermometer. If we have 
a liquid to boil and wish to bring it up to 100 degrees 
Centigrade, the thermometer should be placed in the 
liquid before the heat is applied so that the rise in 
temperature of the thermometer will be gradual. Ii 
we were to permit the liquid to reach 100 degrees and 
then place the thermometer in it, it would break im- 
mediately, due to the sudden change in temperature. 


PIPETTE 


A pipette is a very simple device and one is shown 
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in Fig. 20. This is used for conveying liquid from 
one receptacle to another. One end of the pipette is 


= 


Fig. 20—A Pipette, the Use of Which is Described in the 
Text. 

placed in the mouth and the other end in the liquid 

to be taken into it. By sucking gently on the end of 

the pipette the liquid will rise into it. If a particular- 

ly poisonous liquid is being handled, care should be 

taken that none of it is drawn into the mouth. 


RED AND BLUE LITMUS PAPER 


Red and blue litmus paper is used for testing alka- 
line and acid solutions. For instance, if we had a solu- 
tion and wished to know whether it was a base or 
acid, we would take a piece of red or blue litmus paper 
and dip it in it. If the red paper turned blue it would 
indicate a base. If it remained red we would not know 
whether or not it was neutral or alkaline. Therefore, 
we would try it with blue litmus paper. If the blue 
litmus paper would turn red we would then under- 
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stand that it was an acid solution, If neither the red 
nor blue litmus paper changed in color we would un- 
derstand that the solution being tested was neutral. 


BEAKERS 


A beaker is shown in Fig. 21. At least 6 of these 
should be in the student’s laboratory. Beakers are 
used for various purposes. Reactions are permitted 


Fig. 21—A Small Beaker Which Finds a Multitude of Uses 
in the Chemical Laboratory: 

to take place in them, precipitates are formed in them 

and they are also used for heating purposes. A beaker 

is a very convenient receptacle to handle and liquids 

are very easily poured from them. 


PINCH-COCKS 


Pinch-cocks are used in connection with rubbe> 
tubing to either cut off a supply of liquid or gas. The 
pinch-cock merely presses the tube together and holds 
it tightly so that nothing can pass. Owing to the na- 
ture of the rubber perfectly gas tight and liquid stop- 
page is made. 

A test tube brush is shown in Fig. 22. This is used 
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for the purpose of cleaning out dirty test tubes. In 
ordinary cases water will do very nicely for cleaning 
out the tubes, but if a particularly clean receptacle is 
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desired for an extremely accurate chemical determina- 
tion, the tube should first be washed out with water 
and this should be followed with sulphuric acid. Sul- 


Fig. 22.—A Small Brush Used in Cleaning Test Tubes. 


phuric acid is then carefully washed out with water 
and the final washing is made with ethyl alcohol, after 
which the tube is allowed to dry. 

Thistle tubes are extremely simple and one of their 


Fig. 23.—Showing the Use of a Thistle Tube. 


uses is shown in Fig. 23. Thistle tubes cost but a few 
cents each and one should be in the laboratory of every 
chemical student. 
FLASKS 

An Erlenmeyer flask has a wide variety of uses and 
it is advisable to include two of these in the general 
chemical equipment. They are often used with a rub- 
ber cork into which either one or two glass tubes are 
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placed. The flask when arranged in this way would 
become an important part of many different apparatus 


Fig. 24—A Flask Which is Greatly Used in Chemical Lab- 
oratory Work. 


set-ups. Flasks similar to those shown in Fig. 24 are 
very important. 
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WASH BOTTLE 


One use to which such a flask can be put is that of 
forming a wash bottle. A simple wash bottle can 
easily be made by the student and one is shown in 


Rubber... 


Fig. 25.—A Wash Bottle That Can be Assembled by the 
Home Chemist. 


Fig. 25. It will be seen that by blowing on the one 
tube the pressure is developed on the surface of the 
water and the water is forced out of the other tube. 
Here is an instance where the bottle can be used. We 
will assume that we are filtering solid matter from 
the solution. If the solution is passed through the 
filter paper the solid matter will be left about the sides 
of the paper. Being that it is the solid matter and 
not the solution that we wish to obtain it will be neces- 
sary to wash the solid matter down into the bottom of 
the filter paper. This is done very carefully with the 
wash bottle. 
CLAMPS 


A clamp for use in connection with the ring stand 
that was described in a previous part of this book is 
shown in Fig. 26. These clamps have a very wide use 


Fig. 26—A Clamp to be Used in Connection With the Ring 
Stand. 


and they come in extremely handy for many different 
purposes. For instance, they can be used for grip- 
ping test tubes, flasks and glass tubing. 


CHEMICALS FOR THE LABORATORY 


We now come to a consideration of the chemicals 
with which the small laboratory should be equipped. 
Many of these compounds can be obtained at the cor- 
ner drug store, but it will be necessary to purghase the 
majority from some chemical supply house. 
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Copper sulphate (CuSO,), % Ib. 
Sodium nitrate (NaNOs), % Ib. 
Sodium carbonate (NazCOs), % Ib. 
Potassium carbonate (K:COs), % Ib. 
Potassium nitrate (KNOs), 34 Ib. 
Sulphuric acid (H:SO,), % pt. 
Hydrochloric acid (HCl), % pt. 
Nitric acid (HNOs), % pt. 
Sulphur (S), % Ib. 
Cp. zine (Zn), % Ib. 
Copper filings (Cu), 2 oz. 
Tron filings (Fe), 2 oz. 
Ammonia (NHs), ¥% pt. 
Ammonium chloride (NH,C1), % 1b. 
Sodium chloride (table salt) (NaCl), % Ib. 
Potassium chlorate (KCIOs), % Ib. 
Manganese dioxide, 2 oz. MnO.. 
Calcium chloride (CaCl:), % Ib. 
Sodium hydroxide (NaOH), 2 oz. 
Potassium hydroxide (KOH), 2 oz. 
Magnesium ribbon, 2 oz. Mn. 
C.p. aluminum (Al), 3 oz. 
Charcoal, C ¥% bb. 
Ethyl alcohol (C,Hi:Os), % pt. 
Mercury, Hq., 6 oz. 
C.p. tin (Sn), 3 oz. 
C.p. lead (Pb), 6 oz. 
Mercuric oxide (HgO), 4 oz. 
Ferric oxide, % Ib. 
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PART III 


CHEMICAL EXPERIMENTS 


Preparation of Oxygen— Breaking Glass Tubing — Catalytic 
‘Agents—Experiments with Oxygen—Production of Chlorine 
—Experiments with Chlorine—Neutralization—Distillation of 
Water — Practical Distillation — Thermit — A Small Electric 
Furnace—Furnace Connections—Experiments in Catalysis— 
Negative Catalysis — Detecting the Presence of Carbon 
Dioxide — Production of Calcium Carbonate — Electrolytic 
Production of Lead Carbonate—Production of Nitric Acid 
—Colloidal State of Matter —Crystalloidal and Colloidal 
Solution—Electrolysis of Water—Generation of Hydrogen in 
Quantities—Glass Working for Amateur Chemists—Cutting 
and Breaking—Drilling—Smoothing Rough Edges—Bending 
Glass Tubing—Cutting Glass Tubing—Drawing Glass Jets— 
Sealing a Platinum Wire in Glass—Joining Tubing and Mak- 
ing Tees— Spreading the Ends of Tubing—Glass Spiral 
Tubes—Miscellaneous Information. 


Now that we have our chemical laboratory partly 
equipped, we will conduct a few experiments that will 
not only broaden our knowledge of chemistry but will 
assist us in understanding the manipulation of chem- 
ical apparatus. During these experiments it will be 
necessary to add to the equipment of the laboratory 
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by making several new adjuncts. These will be de- 
scribed with the experiment with which they are used. 


PREPARATION OF OXYGEN 


The first experiment will be the preparation of 
oxygen. We understand that there is a great abun- 
dance of oxygen in the air, but here it forms a physical 


combination with the othe atmospheric gases, nota- 
bly among them nitrogen. 

Oxygen can be produced in a free, undiluted state 
by the decomposition of potassium chlorate (KCIOs). 


The decomposition is brought about merely by break- 
ing it up into potassium chloride and oxygen. The ar- 
rangement of the apparatus necessary to carry out the 


Fig. 27.—Apparatus Necessary for the Generation of Oxygen. 


experiment is shown clearly in Fig. 27. The pneu- 
matic trough is a simple device and is used for collect- 
ing gases. The collecting receptacle is so arranged in 
the pneumatic trough that the water keeps the re- 
ceptacle continuously sealed so that no gas can escape. 
The gas bubbles through the water into the mouth 
of the receptacle. The pneumatic trough can be made 
easily by the amateur chemist. The dimensioned 
drawing which forms Fig. 28 will give all the neces- 
sary details. 
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BREAKING GLASS TUBING 


In setting up the apparatus necessary for the experi- 
ment of producing oxygen, it will be necessary to 
break some glass tubing. There is a certain way to 
do this. First, the glass is nicked with a three-cor- 
nered file at the point where it is to be broken. It is 
then gripped in the hands as shown in Fig. 29. With 
the thumbs placed in this manner the tube is broken 
by a quick motion. On small tuning under 3% inch 
diameter, a nice clean break will be produced in this 
way. 
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Galvanized 
tron 


Wooden Feet 
Fig. 28.—Dimensions of a Small Pneumatic Trough. 
CATALYTIC AGENTS 


We are now ready to continue with the experiment. 
While potassium chlorate will evolve oxygen at a tem~ 
perature well above 300° Fahr., it can be made to give 
it off at a much lower temperature (200° Fahr.) by 
mixing it with one-third of its weight of manganese 
dioxide. After the potassium chlorate is completely 
decomposed, we are surprised to find that the man- 
ganese dioxide is left quite unchanged. Was it the 


mere presence of the compoiind that accelerated the 
decomposition of potassium chlorate? This is true. 
The manganese dioxide in this case is called a cata- 
lyzer or a catalytic agent. We may define a catalyti 


Fig. 29.—How Small Glass Tubing is Held When it is to be 
Broken. 


agent, then, as a substance, which by its mere pres- 
ence, causes a chemical reaction to take place. The 
presence of platinum or mercury in hydrogen peroxide 
(H:O:) causes it to decompose into water and oxygen. 


EXPERIMENTS WITH OXYGEN 


Having produced the oxygen, many interesting ex- 
periments can be performed by its aid. Oxygen is an 
extremely active element. It combines with all but a 
few of the elements to form oxides. This process is 
called oxidation. If we heat a piece of soft iron wire 
to redness and introduce it in the bottle of oxygen, it 
will become intensely hot and burn (oxidize) with a 
shower of tiny sparks. If a match is lit and the flame 
extinguished, it will be reestablished as the match is 
introduced into the bottle immediately after the flame 
is extinguished. Many other similar interesting ex- 
periments can be performed with oxygen. The reader 
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will become familiar with these when he extends his 
chemical studies beyond the confines of this book. 


PRODUCTION OF CHLORINE 


The next experiment will be that of producing the 
gas chloride. A word of caution will be advisable 
here. Chlorine is a very poisonous gas and the ex- 
perimenter should not inhale any if possible. Of 
course, a little will escape into the air and it will be 


Fig. 30.—Apparatus for the Generation of the Gas Chlorine. 
detected by its smell. Small quantities are not dan- 


gerous. The set-up of the necessary apparatus is 
shown in Fig. 30. This is a simple arrangement. The 
thistle tube is merely arranged to act as a safety valve 
should the outlet for the gas become plugged. The 
gas is greenish yellow in color and will rise from the 
surface of the hydrochloric atid in small clouds. The 


following reaction takes place between the hydro- 
chloric acid and manganese dioxide: 


MnO:4HCI = Cl: + MnCl, + 2H:0 


There are really three products of this reaction: water, 
chlorine and manganese chloride. 


EXPERIMENTS WITH CHLORINE 


Chlorine is a notable bleaching agent. In fact, it 
finds a great commercial use for this purpose. The 
bleaching properties of chlorine can be very easily 
demonstrated by placing a piece of wet calico in the 
jar containing the free gas. If the cloth is left there 
long enough, it will be bleached almost white when it 
is taken out. 

Chlorine is somewhat soluble in water. If some of 
the gas is dissolved in water and exposed to sunlight, 
the following reaction takes place, the sunlight acting 
as a “catalytic” agent: 
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2H20 + 2Cl =4HCl+ 0, 


Here we find the production of hydrochloric acid and 
free oxygen. 


NEUTRALIZATION 


Next, we will try a little experiment in neutraliza- 
tion. We will take a small quantity of dilute acid 
(any kind) ina test tube. After the acid, we will pour 
in a like amount of an alkaline solution. Sodium hy- 
droxide (NaOH) will do nicely for this purpose. 
After this, we will test the solution with litmus paper 
to see whether it is acid or alkaline. If it is acid, we 
will add a little more of the NaOH. If it is alkaline, 
we will add a little more acid. The acid or alkaline 
solution should be added iy yery small quantities until 


a point will be reached where the red litmus will re- 
main red and the blue litmus will remain blue. This 
indicates that a neutral solution has been produced. 
This solution can be changed either way by the addi- 
tion of a slight amount of either an acid or a base. 
If a half drop of acid is added, the solution will im- 
mediately become acid, as will be indicated by litmus 
paper. 
DISTILLATION OF WATER 


The next experiment will be that of distilling water. 
The author decided to treat this not so much as an in- 
teresting experiment, but to convey to the reader the 
principles of distillation and condensation. If we had 


Water 
Outlet, 


Fig. 31—Showing Apparatus Used for Distilling Water in 
the Laboratory. 


a vapor rising off a boiling solution which we wished 
to obtain in the liquid state, we would proceed in the 
same way that we are proceeding with the water. 

The apparatus necessary for the distillation of water 
is shown in Fig. 31. The condenser is a simple device 
and is in need of very little description. It consists of 
a large glass tube with a rubber cork in each end. 
Two holes are in each of the rubber corks:to permit 
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the two glass tubes shown to pass. Running water 
is made to circulate through the condenser by means 
of the tubes A and B. 
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When the water reaches the boiling point in the re- 
ceptacle, its vapor passes off into the glass tube that 
Passes through the condenser. This tube is kept cool 
and the water vapor or steam condenses to water when 
it enters. The condensed water runs into the recep- 
tacle. 

FRACTIONAL DISTILLATION 


lf we had a mixed solution and we desired to sepa- 
rate the various constituents, it could be done by a 
process of distillation. All substances have a different 
vapor pressure or temperature of evaporation, we may 
say. If we had a solution of alcohol and water which 
we wanted to separate, we would heat the liquid 
slightly to evaporate the alcohol, and then increase the 
temperature to evaporate the water. This process is 
called fractional evaporation. 


THERMIT 


A simple experiment in high temperature can be 
made with a little iron oxide and powdered aluminum. 
The aluminum can be the kind used in aluminum 
paint. This is very flaky and will be very suitable for 
the purpose. A small carbon or graphite crucible will 
also be needed to conduct the experiment properly. 
The aluminum and iron oxide are placed as shown. 
(Fig. 32.) The aluminum and iron oxide are mixed 
in equal proportions. The magnesium ribbon is used 
to start the reaction, which is based upon the great 
“affinity” of aluminum for oxygen. The iron oxide 
loses its oxygen to the aluminum. The reaction takes 
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place with great violence and a temperature in the 
neighborhood of 3000° C. is produced momentarily. 
When the reaction is completed, a small pillet of 
Magnesium, 


\\Aluminum and 
Iron Oxide 


Fig. 32—How Thermit is Ignited. 
molten iron will be left in the bottom of the crucible. 
Many of the metallic oxides can be reduced in this 
way to obtain the pure metal. 


A SMALL ELECTRIC FURNACE 


A small electric furnace will make a valuable addi- 
tion to the experimenter’s laboratory. It will provide 
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him with means of conducting many interesting ex- 
periments that would otherwise be quite impossible. 
The ensuing description is of a small laboratory fur- 
nace. 

The body and crucible of the furnace (see Fig. 33) 
will be considered first. The body is made from half 
a standard brick of some good heat-insulating material 
of considerable refractory endurance. There are sev- 
eral good brands of refractory bricks on the market. 
such as Sil-O-Cel, Nonpareil, Osceola, etc. A hole 1% 


inches deep is chiseled in the center of the brick. A 
groove is then cut through the center of the brick to 
accommodate the electrodes, as shown in the drawing. 
As the electrodes are % inch in diameter, this groove 
aera ytlagnesia Lining 
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Fig. 33.—Details of a Small Electric Furnace for Use in the 

Chemical Laboratory. 
should be just a trifle larger than 4 inch. The cavity 
in the center of the brick is lined with magnesia which 
may be obtained at any drug store. Being in the pow- 
dered form, it is necessary to mix it with some bond- 
ing material. While it may appear peculiar to the 
builder, either molasses or common syrup is used as 
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the bond. The magnesia is mixed into a thick, con- 
sistent paste and applied to the walls and bottom of 
the cavity or crucible of the furnace. The whole brick 
is then placed in a hot oven and allowed to remain 
until the magnesia lining becomes baked. To carry 
this baking further and to completely remove all the 
volatile organic constituents of the bond, an arc is 
established directly over the cavity to thoroughly heat 
the magnesia. Silicate of soda may also be used suc- 
cessfully as a bonding substance. 
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An outer casing of stove-pipe iron is now made for 
the furnace. This is made % inch larger than the re- 
fractory brick so that the brick can be placed in the 
casing and the intervening space between the two 
filled with some good heat-insulating material. Heat 
insulation is a prime factor in designing laboratory 
furnaces. The heat produced in a furnace escapes 
very readily, and if high temperatures are to be pro- 
duced the furnace must be properly insulated. The 
thermal resistivity of contacting surfaces is very high, 
therefore a small furnace should have several different 
layers of refractory or heat-insulating substances in 
its body. The great thermal resistance of contacting 
surfaces is the reason it takes an onion so long to boil. 
The heat-insulating substance tised between the shell 
or casing and the brick of the furnace need not have 
ahigh refractory power. Ordinary asbestos paste will 
do very nicely. If the little furnace is not provided 
with an outer covering of a heat-insulating substance, 
it will operate at a very low point of efficiency, as the 
surface rediation will account for a dissipation of heat 
as fast as it can be produced beyond a certain tempera- 
ture of the arc. 

A cover of high refractory power is now made. The 
builder should take great care in making this cover. 
It should fit as accurately as possible in order to pre- 


vent dissipation of heat earn the crucible. The other 
half of the brick used in making the body of the fur- 
nace may be employed for the cover. The cavity and 
two grooves are cut in the brick as shown. The cavity 
is lined with magnesia and made in a semi-spherical 
form so that the heat of the arc will be reflected trom 
the surface of the cavity downward into the crucible. 
Heat waves are reflected just as the shorter ether 
waves of light. The whole cover is then placed in the 
stove-pipe iron shell with asbestos paste, just as the 
body was. 

The electrode holders are made rugged and heavy, 
but of simple design. These are plainly shown in the 
drawing. If the builder alters this electrode holder 
design, he is cautioned: to provide means of establish- 
iag a firm, low resistance contact between the elec- 
trode and the feed cable. With a low pressure and 
high current strength, a poor contact will heat badly 
and cause a lowering of working efficiency. The elec- 
trodes should be of carbon 4 inch in diameter. They 
are adjusted by pushing them in or out of the furnace. 
The advantages of an electrode adjusting device do 
not justify the trouble of its construction. The elec- 
trodes and terminals rest on the sheet iron standard as 
shown. The furnace sits on a slab of 14-inch slate. 


FURNACE CONNECTIONS 


A suitable transformer for use with a furnace of this 
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type should have a core that measures 10 inches long, 
8 inches wide made up of strips of iron 2% inches 
wide. The thickness of the core should be 234 inches. 
The secondary of the transformer consists of fifty 
turns of doubled No. 10 magnet wire. The primary 
consists of 150 turns of No. 14 magnet wire. The con- 
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nections for the furnace and transformer are shown 
in Fig. 34. If the transformer is not used, the furnace 
ov 


Switch 


(Electrodes 


Fig. 34.—How the Electric Furnace is Connected With a 
Suitable Transformer. 
can be run in connection with a water rheostat as 
shown in Fig. 35. 


EXPERIMENTS IN CATALYSIS 


A few experiments in catalysis will give the reader 
a broader understanding of this wonderful process. 
Probably one of the most beautiful experiments” in 
catalysis is that of the decomposition of hydrogen 
Peroxide (H.O.) by the catalytic influence of mer- 


cury. If a little clean mercury is placed in a test 
tuve and a small amount of a 10 per cent solution 
of hydrogen peroxide poured over it, the hydrogen 
peroxide will at once begin to decompose into water 
and oxygen. The decomposition, however, is not con- 
tinuous, but periodic. If we watch the tube closely, 
we will see a little gaseous cloud burst from the sur- 
face at regular intervals—vibratory decomposition 
taking place with chronological accuracy! If our eyes 
were only powerful enough to see; if our intelligence 
were only great enough to comprehend! The mercury 
is seemingly impotent, yet what mysterious power it 
possesses. But mercury is not the only substance 
whose “presence” will cause hydrogen peroxide to 
break up into water.and oxygen. Finely divided plat- 
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inum or pyrolusite will bring about the same change. 

Such an ordinary substance as water is a wonderful 
catalyst for certain reactions. Thus, carbon monoxide 
and oxygen will react with explosive violence if 
ignited in the presence of water vapor. If the water 
vapor is completely removed from these gases, how- 
ever, they absolutely refuse to combine. 

It is amazing to learn what minute quantities of 
catalytic agents are capable of effecting certain chem- 
ical reactions. It requires about .0045 gram of platinum 
to cause the union of twelve parts of oxygen and 
hydrogen. But this is a comparatively large amount 
when it is considered that .000,000,000,1 of % of an 
ounce of copper sulphate will effect a certain reaction. 

In the foregoing paragraphs we briefly considered 
chemical catalysis. We will now deviate a little and 
learn a few of the wonders of a similar phenomena 
called “physical catalysis.” 

There are two chemical derivatives of the element 
chromium, called chromic chloride and chromous 
chloride. The “ic” on chromic and the “ous” on 
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chromous each signifies a different chemical composi- 
tion. Chromic chloride, a beautiful violet crystalline 
substance, is what the chemist calls insoluble; it 
refuses to dissolve in water no matter how much it 
is shaken or agitated. If a small amount of chromous 
chloride is placed in the water with the chromic chlor- 
ide, solution of the chromic chloride immediately takes 
place and a beautiful violet solution results. Just as 
in chemical catalysis, the chromous chloride suffers no 
change whatsoever. Its powerful presence causes a 
release of potential energy which results in the chro- 
mic chloride passing into solution. The addition of 
.000025 of a gram of chromous chloride is sufficient. 
This is truly the magic of nature in its highest form. 

The catalytic power of a catalyst is inexhaustible. 
It may be used over and over again, yet it remains 
just as potent as ever. Some catalysts exert their 
cryptic influence in more than one reaction. This is 
notably the case with platinum, which is a veritable 
chemical busybody. The oxides of iron are also 
powerful catalysts and bring about many chemical 
partnerships that would otherwise be impossible. 
That great “king of chemicals,” sulphuric acid,’ is 
manufactured by a process in which catalysis plays 
the leading réle. It would be quite impossible in this 
limited space to mention all the chemical processes of 
today in which catalysis is paramount. Catalysts are 
also busy in the various processes of nature. Fermen- 
tation is brought about by the catalytic influence of 
bacteria. In the human body, many catalytic agents 
are exerting their persuasive iafluences, and recent 
investigations seem to prove that the very problem of 
life itself is wrapped up in the mysteries of catalysis. 
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NEGATIVE CATALYSTS 

There are certain substances which act in a manner 
directly opposite to that of catalysts; their mere pres- 
ence, instead of producing chemical action, prevents 
it. Such substances are called “negative catalysts” 
and their potency in retarding chemical union is far 
greater than that of a catalyst in accelerating it. 
Prussic acid, carbon disulphide, phosphorus and sul- 
phuretted hydrogen are powerful negative catalysts 
even in the most minute quantities. In considering 
these few negative catalysts, we are reminded that 
they are very poisonous to the human system and we 
ask ourselves: “Is it because they retard the impor- 
tant processes of catalysis that are constantly going 
on within the body?” Present-day scientists are in- 
clined to answer in the affirmative. 

There is a colloidal substance in the blood called 
enzyme. Enzyme is a potent catalyst and gives a 
wonderful exhibit of its ability. in this. respect when 
we place hydrogen peroxide upon an open wound in 
our flesh. A characteristic effervescence immediately 
takes place and the hydrogen peroxide is chemically 
decomposed into water and oxygen, by the wonderful 
influence of this enzyme in the blood. The enzyme is 
not changed in the least. 


DETECTING THE PRESENCE OF CARBON 
DIOXIDE 

The presence of carbon dioxide can easily be deter- 
mined by allowing the gas to pass through a solution 
of lime water. When carbon dioxide passes through 
such a solution a white, curdy precipitate is produced 
which forms in clouds. This precipitate is calcium car- 
bonate. A very simple experiment which will illustrate 
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Fig. 35—How the Electric Furnace is Connected With a 
Water Rheostat for Current Regulation. 
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this simple reaction between carbon dioxide and lime 
water can be made by bubbling our breath through the 
lime water placed in a test tube. It is a generally 
known fact that the exhaled breath from the human 
system consists of a very large percentage of carbon 
dioxide. The breath is blown through a small tube, 
the opposite end of which is immersed in the lime 
water. 


PRODUCTION OF CALCIUM CARBONATE 


Calcium carbonate can be formed in large quantities 
by setting up a carbon dioxide generator and allowing 
the gas generated to pass through a large receptacle 
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containing the solution Bs lime water. The setting up 
of a carbon dioxide generator is described in one of 
the later experiments in this book. Calcium carbonate 
produced by the reaction can easily be obtained in 
the solid state by evaporating the lime water solution 
to dryness. 


ELECTROLYTIC PRODUCTION OF LEAD 
CARBONATE 


Some very beautiful experiments in electrolysis can 
be produced with very little equipment in the experi- 
mental engineer’s laboratory. The following lines 
describe the production of lead carbonate with simple 
apparatus. As a laboratory experiment in electro- 
chemistry that will be of practical value as well as 
illustrate some of the most interesting actions of elec- 
trolysis, it is recommended to the experimenter. 

Two lead electrodes, a glass vessel to hold them, 
and a carbon dioxide generator with a delivery tube 
is all the apparatus required for this beautiful experi- 
ment. The apparatus is set up as shown in the draw- 
ing, Fig. 36. A dilute solution of sulphuric acid acting 
on a few pieces of marble (calcium carbonate) in the 
gas generator will produce a sufficient quantity of 
carbon dioxide (CO2) for the experiment. The elec-- 
trolyte in the cell is a solution consisting of 15 grams 
of sodium chlorate and 5 grams of sodium carbonate. 
The current from a small storage battery will be suffi- 
cient to produce the electrolysis. After the electric 
circuit is closed, start the CO. generator, which deliv- 
ers the gas to the negative electrode. As the CO, 
comes in contact with the cathode, a thick cloud of 
white lead or lead carbonate is produced and slowly 
precipitates to the bottom of the cell. While lead car- 
bonate is the product obtained at the anode, sodium 
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carbonate is reproduced at the cathode. As a practical 
laboratory or lecture experiment in electrochemistry, 
this one is hard to beat. For best results, the electro- 
lyte should be constantly agitated with a glass stirring 
rod while the experiment is being conducted. 
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Fig. 36.—The Apparatus for the Experiment of Producing 
Lead Carbonate in the Laboratory. 


PRODUCTION OF NITRIC ACID 


The next experiment will be that of producing nitric 
acid. It will be understood that these experiments are 
outlined to give the amateur chemist a broader insight 
into general chemical processes rather than merely for 
the value of the chemicals produced. Nitric acid, of 
course, is very cheap and can be purchased in consider- 
able quantities for a small amount. However, the fol- 
lowing experiment will be interesting as well as valu- 
able as a matter of experience. 

A retort similar to that shown in Fig. 37 is used. 
This is an old-fashioned retort, but there will be many- 


cases where it can be ee ieed successfully. First, 
we will place some solid sodium sulphate in the retort 
from the opening at the top. After this, sulphuric acid 
is poured into the retort over the sodium sulphate. A 


Fig. 37.—A Retort Which Finds Many Uses in the Chemical 
Laboratory. 


test tube is placed over the free end of the retort as 
shown in Fig. 38 and the test tube is in turn immersed 
in a receptacle of cold water. With the general appli- 
cation of heat under the retort the following reaction 
will take place: 


Na:SO. + H»SO, = HNO; + Na:SO. 


The nitric acid passes off in a vaporous state and 
upon reaching the cool atmosphere of the test tube 
it condenses to a liquid form. It will be seen that the 
product of the reaction, aside from nitric acid, is 
sodium sulphate. This can be obtained in the solid 
state by evaporating the solution left in the retort to 
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dryness. 
ALLOTROPIC FORMS OF MATTER 


At this point we will consider allotropic forms of 
matter. Carbon exists in three different states, i.e., 
amorphous carbon, graphite and diamond. In all of 
these three substances we have what the chemist 
recognizes as carbon with “aiserent physical proper- 


ties. Thus, graphite is soft and unctious, while the 
diamond is the hardest substance known. Graphite 
and the diamond are the allotropic forms of carbon. 
There are other elements that have allotropic forms. 
Phosphorus is one of these. 


COLLOIDAL STATE OF MATTER 


The student of chemistry should not overlook that 
which is known as the colloidal state of matter. In 
the forerunning part of this book we learned some- 
thing about solutions. Substances like sugar, salt, 
etc., are called crystalloids because they dre able to 
pass into solution and may be again restored to 
their original condition by evaporating the liquid in 
which they are dissolved. 

A colloid will not dissolve in this manner. In fact, 
colloids as they are generally understood, are not capa- 
ble of passing into solution. The colloidal condition 
is a phenomena which usually associates itself with 
what are known as insoluble substances. If we would 
break the graphite tip off of our lead pencil and try 
to dissolve it in water, we would find that it absolutely 
refused to pass into solution, no matter how strongly 
we agitated it with every means at our disposal. If 
we place a little tannin in the water in which the tip 
of the graphite pencil was placed and removed the 
solution to a mortar, we would be able to make the 
graphite pass into a colloidal state by crushing it with 
a pestle. This would be a long and tedious process, 
however, as the graphite must be agitated consider- 
ably with the pestle before a colloidal preparation is 
formed. Fifteen minutes of agitation would be suffi- 
cient to bring about a “solution” of colloidal graphite. 
After fifteen minutes of work the dark appearing 
liquid in the mortar should be poured off and diluted 
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with about three times the amount of water. If the 


graphite passes into a colloidal condition, the resulting 
solution will be very dark and entirely opaque. We 
will find that this colloidal solution will be able to 
pass through filter paper as easily as a solution of 


sugar. 


CRYSTALLOIDAL AND COLLOIDAL 
SOLUTION 


At this point we must differentiate between a crys- 
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talloidal solution and a colloidal solution. Physicists 
believe that sugar, when dissolved in water, is re- 
duced to a true molecular condition. This, however, 
is not true of colloids. The particles in the graphite 
solution which we just considered have been found 


Fig. 38.—Producing Nitric Acid With Simple Apparatus as a 
Laboratory Experiment. 

to measure about 1/250,000 of an inch. It has been 

further proven that these tiny particles are held in 

suspension by electrical charges. It is quite reasonable 

to suppose that we would be able to precipitate these 

particles by relieving them of their electrical charges. 


In fact, this is very easily done by putting a few 
drops of acid or alkaline solution in the receptacle 
containing the colloidal particles of graphite in sus- 
pension. Upon the addition of the acid or alkaline 
solution the colloidal particles of graphite immediately 
form larger aggregations which precipitate to the bot- 
tom of the receptacle. 

Colloidal solutions of most all the metals can be 
obtained by forming an arc under water using an 
electrode of the metal of which the colloidal prepara- 
tion is desired. For instance, if we desire to prepare 
a colloidal solution of silver we would draw an arc 
between two silver wires under water. It will be 
found difficult to maintain this subaqueous arc for 
any length of time. However, every time the wires 
are touched a small cloud of colloidal silver will be 
produced in the water. The water used should be 
as pure as possible as the colloidal particles are ex- 
tremely sensitive to foreign matter. 


ELECTROLYSIS OF WATER 


A beautiful experiment in electrolysis is that of de- 
composing water into its constituent elements, hydro- 
gen and oxygen. There is probably no experiment in 
the realm of electrochemistry that will do more to 
benefit the young scientist than this. It is an experi- 
ment that can be very easily done with simple appara- 
tus. The set-up for the apparatus is shown in Fig. 
39. A U-tube is provided with two corks and two 
electrodes. The electrodes should be made up of 
small squares of sheet platinum soldered to wires that 
lead to the outside of the tube. However, if platinum 
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is not available for this experiment, and it is not 
usually accessible to the amateur experimenter, carbon 
will make a very good substitute. Electrodes made of 


6 
copper, brass or iron would be readily attacked both 
by the active oxygen and by the sulphuric acid with 
which the water in the tube is diluted. The delivery 
tubes are generally made as shown in the illustration 
and they should not be immersed below the liquid 
level in the U-tube. An improvised pneumatic trough 


Fig. 39.—Apparatus for the Electrolysis of Water. 


is used to collect the gas. Two inverted test tubes 
are placed over the ends of the delivery tubes as 
illustrated. The wires leading from the electrodes in 
the U-tube should be connected to a small storage 
battery or several dry cells. Upon the completion of 
the electric circuit a very energetic action will be 
noticed on the surface of the electrodes in the U-tube. 
Small bubbles of gas, hydrogen at the negative pole 
and oxygen at the positive pole, will accumulate and 
pass upward to the surface where they enter the deliv- 
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ery tube and thence to the inverted test tube and the 
pneumatic trough. As before mentioned, the water 
used in the U-tube should be made slightly acid by 
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Fig. 40.—A Generator for Producing Hydrogen. 


the addition of sulphuric acid. This increases the 
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conductivity of the water, but does not act 
other way. 


GENERATION OF HYDROGEN IN 
QUANTITIES 


Hydrogen can be produced more abundantly by 
allowing sulphuric acid to act upon one of the metals, 
preferably zinc. As mentioned in a previous part of 
this book, sulphuric acid, upon coming in contact with 
zinc, results in the production of zinc sulphide and 
hydrogen, according to the following formula: 


H2SO, + Zn ZnSO, + 2H 


in any 


The apparatus necessary for the production of 
hydrogen in quantities is shown in Fig. 40. It con- 
sists merely of a large mouthed bottle with a delivery 
tube and thistle tube placed in the cork. 
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Hydrogen can be collected by merely placing a test 
tube over the end of the delivery tube. It is under- 
stood that hydrogen is the lightest substance known 


Fig. 41—Hydrogen is Much Lighter Than Air and it Must 
Therefore be Poured upward. 


and, therefore, it will have a tendency to rise in the 
tube and gradually displace the air. Hydrogen can 
be poured from one tube or bottle to another, as 
shown in Fig. 41. It will be seen that hydrogen is 
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not poured like water, but just the opposite. The 
bottle into which the hydrogen is being poured is 
inverted. 
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After the test tube has been held over the delivery 
tube of the hydrogen generator, a match is brought to 
the mouth of the tube. The hydrogen will explode 
with a sharp report. This is owing to the fact that 
air or oxygen is mixed with it as it comes from.the 
generator. If the generator is used for some time 
this oxygen content will be reduced and almost pure 
hydrogen will be available at the delivery tube. When 
air or oxygen is mixed with hydrogen it forms a very 
explosive combination. The hydrogen oxidizes or 
burns and, of course, the product is water. After the 
generator is delivering pure hydrogen a match should 
be introduced into the test tube containing the gas. 
The match will be extinguished, but the hydrogen 
at the entrance of the tube will be ignited and burn 
quietly with an almost invisible flame. 


GLASS WORKING FOR AMATEUR 
CHEMISTS 


The amateur chemist must be able to work with 
glass. A knowledge of the manipulation of glass in 
the setting-up of various combinations of apparatus in 
the performance of certain experiments is quite neces- 
sary. 

Glass is a very difficult substance with which to 
work and it requires considerable care, patience and 
experience to handle it successfully. The experimental 
engineer often finds it necessary to drill, etch, cut or 
cement glass and, unless he is provided with proper 
instructions, the result of his labor is very apt to be 
discouraging. The various operations of glass work- 
ing are described in the following paragraphs. 
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CUTTING AND BREAKING 

The best and most certain method of cutting glass 
plates is by means of the ordinary wheel cutter and 
straight. edge. Very little pressure should be used 
and the glass should be broken gently after the scratch 
is made. The glass should be laid on a perfectly 
smooth surface while it is being scratched as it is 
very apt to break if there are any irregularities under- 
neath it when the pressure is applied. If a glass cutter 
is not at hand, the sheets may be cut with a red hot 
iron in the following manner: File a notch in the 
edge of the glass, and, starting at the notch, draw the 
iron slowly over the surface along the line it is desired 
to cut. If the iron is moved with the proper speed, 
the glass will separate at the point of contact. Irreg- 
ular pieces can be fashioned in this way. Another 
method, which is probably more curious than practical, 
employs a pair of heavy scissors. The sheet of glass 
is held under water in a horizontal position and cut 
in the usual way. Successful cutting in this man- 
ner depends somewhat upon the grade and nature of 
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the glass being cut. The scissors should be moved 
very slowly and with care. Otherwise the glass will 
split in various directions. 

It is a very difficult matter to cut off glass bottles 
with an ordinary cutter, and some other means must 
be used. One of the best and most simple methods 
of accomplishing this is to fill the bottle with kerosene 
to the height it is desired to cut it. A red hot iron 
is then plunged into the oil and the bottle will break 
evenly around the surface line of the oil, due to 
unequal expansion. Of all the methods of cutting off 
bottles, this is the most practical. 

Another method of cutting a bottle or jar off with 
some chance of success employs a string soaked with 
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alcohol which is wound around the receptacle at a 
point where the cut is to be made. The string is 
ignited and allowed to burn out. Immediately after 
this, the bottle is plunged into cold water. It should 
then crack where the string was wound around. 


DRILLING 


The drilling of glass presents a very difficult prob- 
lem. The softer grades may be drilled with ordinary 
metal drills lubricated with camphorated turpentine 
or a dilute solution of sulphuric acid. The drill should 
bear very lightly upon the glass and the lubricant 
should be applied very freely. A five per cent solution 
of commercial sulphuric acid will be found to give the 
best results. 

The harder grades of glass may be drilled with 
metal drills that have been super-tempered by bring- 
ing them to a red heat and plunging them into a 
solution of salt water that has been previously boiled. 
A three-cornered file can be broken off and used to 
drill glass when it is placed in a chuck. The end of 
the file should be ground to a point on a grinding 
wheel. 

Another rather uncertain method of making a hole 
in glass is to build a wall of putty where the hole is 
desired and fill the cup thus formed with alcohol and 
ignite it. After the alcohol is burned out, cold water 
should be splashed on the glass and the circle will 
drop out. 


SMOOTHING ROUGH EDGES 


Glass may be filed with an ordinary file using tur- 
pentine as a lubricant, but the process is slow and 
tedious. The only real practical method is to employ 
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a Carborundum wheel traveling at high speed. The 
wheel should be of very fine grit, otherwise it chips off 
small pieces of glass and produces a ragged edge. 
The proper speed of the wheel depends somewhat 
upon its size. Three to five-inch wheels should travel 
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at least 4000 r.p.m. for satisfactory results. A very 
good bevel can be ground on glass plates in this 
manner by employing a wheel of extra fine grit. In 
the case of using Carborundum, the grit should be 
about FF. The beveled edge of the glass can be 
polished with fine abrasive powder. 

The rough edges of thin glass can be easily smoothed 
by “fire polishing.” The edge of the glass is held in 
the flame of a Bunsen burner until it starts to soften. 
This produces a surface like the original one. In 
doing this, remove the glass from the flame very 
gradually, as it will break if cooled too suddenly. 


BENDING GLASS TUBING 


This is a seemingly simple operation, yet it requires 
no little skill to do it properly. A “fishtail” gas 
burner should be used to obtain the best results, 
although an ordinary Bunsen burner can be used. If 
the latter, the air supply at the base should be shut off, 
in order to secure a.luminous flame. Place the tube 
in the yellow part of the flame and revolve it with the 
fingers so that the heat will be properly distributed. 
When the tube becomes heated to that point where it 
starts to bend of its own weight, remove it from the 
flame and bend it at the desired radius. If a bend 
with a large radius is wished, the tube should be 
heated for three or four inches of its length (depending 
upon the size of the curve) by running it back and 
forth in the flame while revolving it between the 
fingers. It is bent in the same manner as a tube with 


a small curve. In bending a tube, do not do so with 
a jerk as the tube will surely kink. To obtain a grace- 
ful curve, bend the tube gently yet with sufficient 
speed to accomplish the operation before the glass 
becomes chilled. Large tubes cannot be bent in this 
manner. It is necessary to heat them successively, 
bending the tube a little each time until the desired 
curve is produced. The deposit of soot on the tubes, 
which causes them both to heat up and cool off more 
quickly, is easily wiped off after the tube has cooled. 


CUTTING GLASS TUBING 


Methods of cutting glass tubing in chemical work 
must of necessity be quick and simple. Small tubes 
may be cut by filing a notch with a three-corner file 
and breaking the tube at the notch by placing the 
thumbs at each side of it and snapping the tube off 
with a quick movement. Larger tubes require a 
scratch to be filed completely around the outside be- 
fore they will break. When breaking large tubes in 
this manner, they should be wrapped in a towel as the 
hands are very apt to be lacerated, if the tubes should 
happen to splinter. It will be found that the fore- 
going methods cannot be applied to tubing with a 
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diameter over one inch. In cutting large tubes, two 
strips of wet blotting paper should be placed around 
the tube each side of the line that has been previously 
filed. The line is then followed around with either a 
small pointed flame or a red-hot iron. 


DRAWING GLASS JETS 


Glass jets are often used in chemical work and may 
be easily made as follows: Heat the tube in the same 
manner as when bending and, after taking it out of 


the flame, pull it out gently until the diameter reaches 
about } inch. Then allow it to cool and cut it at 
the desired point. After it is cut, the ends may be 
“fire polished” in a hot flame. 


SEALING A PLATINUM WIRE IN GLASS 


The only difficult thing about this operation is ob- 
taining the platinum. The tube or glass bulb is first 
drawn out to a jet and the wire is then inserted. The 
point of the jet is revolved in the flame until the glass 
melts. It is then allowed to cool very slowly. It is, 
of course, understood that wire made cf other metals 
cannot be sealed into glass owing to the unequal 
co-efficient of expansion of the two materials. 


JOINING TUBING AND MAKING TEES 


The operation of making a “Tee” joint requires no 
little patience, and the experimenter should not be- 
come discouraged if his first attempt is unsuccessful. 
A seven or eight inch length of the tubing is first 
closed at one end by heating it in a flame, rotating it 
until the end is completely fused together. A pointed 
flame is then directed on the spot where it is desired 
to make the joint. When this spot becomes thor- 
oughly heated, the open end of the tube is blown 
through, which forces the glass to part and make a 
hole where the wall was heated with the pointed 
flame. This hole should be of about the same diameter 
as the tube which is to form the other part of the 
tube which is to be joined to the hole. During this 
operation, the end of the first tube should be kept 
closed with the finger and, when both the tubes are 
hot, the end of the second tube is carefully brought 
in contact with the edges of the hole. After the tubes 
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become slightly welded together in this position, they 
are taken out of the flame. The end of the first tube 
is then blown into, after which the joint is again 
placed in the flame and heated until the glass is thor- 
oughly fused together. The “Tee” is then blown 
into until the point of junction entirely disappears. 
The superfluous tubing is then cut off. 

Tubes are joined together in much the same manner. 
If it is desired to join a large tube to a small one, 
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the diameter of the large tube is first reduced by 
drawing the end into a jet. The ends of the tubes 
are then heated and joined. The junction is fashioned 
by blowing into the end of the tube. 


SPREADING THE ENDS OF TUBING 


Many times use is found for a small glass tube with 
a large opening in one end. The end of a small glass 
tube can be spread in the following manner. Take a 
piece of iron wire and smear it over with a thin 
film of vaseline at the end. Heat the end of the 
wire and the tube in the flame and when the glass 
becomes sufficiently soft, insert the hot iron wire in 
the end and rotate the tube slowly. Take care that 
the tube does not become too hot. 


GLASS SPIRAL TUBES 


Spirals of glass tubing are often used in chemical 
experiments. The operation in making these spirals 
is not so difficult as it may seem at first thought. It 
will be necessary to make a winding jig. In winding 
the hot tubing on the form or jig it will be necessary 
to have an assistant turn the windlass. In starting the 
spiral, the tube is first heated and bent at right angles. 
It is then fastened to the pipe by means of a few turns 

96 
of wire. The blow-pipe is then lighted and the flame 
directed on the glass tube. As the glass becomes 
heated to the proper point, the windlass is slowly 
turned. It should not be turned either too fast or 
too slow, but just at the right speed. If the tube is 
heated too much, it will flatten out as it is wound 
on the pipe. If it is not heated enough, it will crack. 
It is advisable to use tubing with a thick wall in 
making glass spirals, as it is not so liable to collapse. 
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PREFACE TO THE PRESENT EDITION. 


‘Tux arrangement and classification adopted in the first edition havo 
been continued, with the following modifications : 

‘That portion treating of chemical physice bas been contracted, until it 
contains nothing not absolutely essential to an understanding of what fol- 
lows. ‘This has been dono in the belief that the sciences of chemistry and 
physics have each assumed a degree of individual importance in their ap- 
plications to medical science that they should be treated of as distinct sub- 
jeota 

The chemistry of the metals has been made to follow that of the non- 
metals, in spite of the illogical character of such an arrangement, because 
it is believed that the student should be given as full a drilling in the 
simpler branches of the subject as possible before he is called upon to 
face the more complex chemistry of the carbon compounds. 

The formule of the acids and salts have been changed from the con- 
tinental method SO,H,, NO,K, ete., adopted in the first edition, to that 
more generally followed in this country and in England, H,SO, KNO,, 
ete. ; the latter method being more in consonance with our system of 
nomenclature. 

That portion of the work treating of the chemistry of the carbon com- 
pounds has been much extended, and in great part rewritten. The prom- 
inence given to this portion of the subject the author believes to be justi- 
fied, notwithstanding its intricacy and the consequent difficulty of teaching 
it to medical students, by reason of the intimate connection of organic 
chemistry with physiology and pharmacy, and the rapidly increasing use 


INDEX PAGE 217 


of complex organic products as medicines. 


‘New Yoru, 
August 21, 1887, 


PREFACE TO THE FIRST EDITION. 


In venturing to add another to the already long list of chemical 
text-books, the author trusts that he may find some apology in thia, 
that the work is intended solely for the nse of a clase of students 
whose needs in the study of this acience are peculiar. 

While the main foundations of chemical science, the philosophy of 
chemistry, must be taught to and studied by all classes of studenta 
alike, the subsequent development of the etndy in its details must be 
moulded to snit the purposes to which the stndent will snbsequently 
put his knowlédge. And particularly in the case of medical students, 
in our present defective methods of medical teaching, should the sub- 
ject be confined as closely as may be to the general truths of chemistry 
and its applications to medical science. 

In the preparation of this Manual the author has striven to pro- 
duce a work which should contain as much as possible of those por- 
tions of special chemistry which are of direct interest to the medical 
practitioner, and at the same time to exclude so far as possible, without 
detriment to @ proper understanding of the subject, those portions 
which are of purely technological interest. The descriptions of pro- 
cesses of manufacture are therefor made very brief, while chemical 
physiology and the chemistry of hygiene, therapeutics, and toxicology 
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have been dwelt upon. perience in the laboratory, but merely as an outline sketch in aid 
‘The work has been divided into three parts. In the first part the thereto. 
principles of chemical science are trested of, as well ae so much of | Althongh the Manual puts forth no claim as a work upon analyti- 
chemical physics as is absolutely requisite to a proper understanding of cal chemistry, we have endeavored to bring that branch of the enbject 
that which follows. A more extended study of physics is purposely rather into the foreground so far as it is applicable to medical chem- 
avoided, that subject being, in the opinion of the author, rather within istry. The qualitative characters of each element are given under the 
the domain of physiology than of chemistry. appropriate heading, and in the third part, systematic echemes for the 
The second part treats of special chemistry, and in this certain examination of calculi and of simple chemical compounds are given. 
departures from the methods usually followed in chemical‘ text-books Quantitative methods of interest to the physician are also described 
are to be noted. The elements are classed, not in metals and metal- in their appropriate places. In this connection the author would not 


loids, a classification as arbitrary as unscientific, but into classes and 
groups according to their chemical characters. 

In the text the formula of a substance is used in most instances in 
place of its narne, after it has been described, with a view to giving the 
student that familiarity with the notation which can only be obtained 
by continued use. 

As the distinction between inorganic and organic chemistry is 
merely one of convenience, the consideration of the carbon compounds 
is made to follow in ita logical place after that of the element carbon. 

In the third part those operations and manipulations which will be 
of utility to the student and physician are briefly described ; not with 
the expectation that these directions can take the place of actual ex- 


be understood as saying that the methods recommended are in all in- 
stances the best known, but simply that they are the best adapted to 
the limited facilities of the physician. 

The author would have preferred to omit all mention of Troy and 
Apothecaries’ weight, but in deference to the opinions of those vener- 
able practitioners who have survived their student daya by a half cen- 
tury, those weights have been introduced in brackets after the metrio, 
as the value of degrees Fahrenheit have been made to follow those 
Centigrade. 

R.A. W. 
Borrats, ¥, Y., 
September 16, 1883, 
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MEDICAL STUDENT'S CHEMISTRY 


THE MEDICAL STUDENT'S 


MANUAL OF CHEMISTRY 


PART I. 


INTRODUCTION. 


Tue simplest definition of chemistry is a modification of that given by 
Webster: Zhat branch of science which treats of the composition of sub- 
stances, their changes in composition, and the laws governing such chan 

It a bar of soft iron be heated sufficiently it becomes luminous; if 
caused to vibrate it emits sound ; if introduced withiu a coil of wire 
through which a galvanic current is passing. it becomes magnetic and at- 
tracts other iron brought near it. Under all these circumstances the iron 
i still iron, and #0 soon as the heat, vibration, or galvanic current ceases, 
it will be found with its original characters unchanged ; it has suffered no 
change in composition. If now the iron be heated in’ an atmosphere of 
aSsaed GaN Cras nied ta gcrvartedltinta'e etbeiesesT Mall although it 
contains irou, has neither the appearance nor the properties of that metal. 
The iron and a part of the oxygen have disappeared and have been can- 
verted into a new substance, differing from either ; there has been change 
in composition, there has been chemical action. Changes wrought in matter 
by physical forces, such na light, heat and electricity are temporary, and 
last only #0 long as the force is in activ pt in the case of changes 
in the state of aggregation, as when a is pulverized or fashioned 
into given shape. Changes in chemical composition are permanent, Inst- 
ing until some other change is brought about by another manifestation of 
chemical action. 


of 
are 


abundant of reactions, combinations, and decompositions which require a 
certain elevation of temperature for their production. While, therefor, 
chemistry in the strictest sense of the term, deals only with those actions 
which are attended by a change of composition in the material acted upon, 
yet chemical sctions are so frequently, nay universally, affected by existing 
Physical conditions that the chemist is obliged to give his atieution to 
the science of physics, in so far, at least, as it has a bearing upon chemical 
reactions, to chemical physici—a branch of the subject which afforded 
very im) it evidence in support of theoretical views originating from 
purely chemical reactions. 


General Properties of Matter. 


Indestructibility—The result of chemical action is change in the 
composition of the substance acted npon, n change accompanied by cor- 
responding alterations in its properties. “Although we may cause :matter 
to assume a variety of different forms and render it, for the time being, 
invisible, yet in none of these changes is there the smallest particle uf 
matter destroyed. When carbon is burned in an atmosphere of oxygen, 
it disappears, and, so far as we can learn by the senses of sight or touch, 
is lost; but the result of the burning is an invisible gas, whose weight is 
equal to that of the carbon which lias disappeared, plus the weight of the 
oxygen required to burn it. 

‘eight,—All bodies attract each other with a force which is in direct 
proportion to the amount of matter which they contain. The force of this 
attraction exerted upon surrounding bodies by the earth becomes sensible 
as weight, when the motion of the attracted body toward the centre of 
gravity of the earth is prevented. 

In chemical operations we have to desl with three kinds of weight: 
absolute, apparent, and specific. 

‘Tur Ansovure Weic of a body is its weight in vacuo. It is deter- 
mined by placing the entire weighing apparatus under the receiver of an 
air-pump. 

‘Tat Arranent Wetont, on Retarive Wescur, of a body is that which we 
usually determine with our balances, and is, if the volume of the body 
weighed be greater than that of the counterpoising weights, less than its 
true weight. Every substance in a liquid or gaseous medium suffers a 


Jose of apparent: weight equal to that of the volume of the medium so dis- 
placed. For this reason the apparent weight of some substances may be 
a minus quantity ; thus, if the air contained ina vessel suspended from 
one arm of a poised balance be replaced by hydrogen, that arm of the 
balance to which the vessel is attached will rise, indicating a diminution 
in weight. (See Weighing ; Part IIL) 

‘Tur Specie WeioHT on Svectric Graviry of a substance is the weight 
of a given volume of that substance, as compared with the weight of an 
equal bulk of some substance, accepted as a standard of comparison, 
under like conditions of temperature and pressure. ‘The sp. gr. of solids 
and liquids are referred to water ; those of gases to air or to hydrogen 
‘Thus the sp. gr. of sulphuric acid being 1.8, it is, volume for volume, one 
and eight-tenths times as heavy as water. As, by reason of their different 
rates of expansion by heat, solids and liquids do not have the same sp. gr. 
at all temperatures, that at which the observation is made should always 
be noted, or some standard temperature adopted. The standard tempera- 


ture adopted hy some contiuental writers and in the U.S. P. is 15° (59° 
F.); other standard temperatures are 4° (39.2° F.), the point of greatest 
density of water, used by most continental writers, and 15.6° (60° F.), 
used in Great Britain and to some extent in this country. 

‘The determination of the specifi weight of n substince is frequently 
of great service. Sometimes it affords a rapid means of distinguishing 
between two substances similar in uppearance ; sometimes in determining 
the quantity of au ingredient in 9 mixture of two liquids, ns alcohol and 

and frequently in determining approximately the quantity of solid 

matter in solution ina liquid. It isthe last object which 
in view in determining the sp. gr, of the urine 

Am aqueous solution of a solid has a higher sp. gr. 
than pure water, the increase in sp. gr. following a 
regular but different rate of increase with each solid, 
‘t situple solution —one of common salt in water, for 
stance—the proportion of solid in golution ean be de- 
ined from the sp. gr. In complex solutions, such 


ter 
as the urine, the sp. gr. does not indicate the propor- 


tion of solid iu solution with acca In the absence 
of sugar and albumen, a determination of the sp. ir. 
of urine affords an indication of the amouut of solids 
sufficiently accurate for usual clinical purpose: 
over, as urew is much in escess over other urin 
ids, the oscillations in the sp. gr. of the urine, 
quantity passed in twenty-four hours be considered, and in the absence of 
albumen and sugar, indicate the variations iu the elimination of urea, and 
consequently the activity of disassimilation of nitrogenons material. 

To determine the sp. gr. of substances, different methods are adopted, 
according as the substance is in the solid, liquid, or gaseous state ; is in 
mass or in powder ; or is soluble or insoluble in water. 

Sorts. —The substance is heavier than water, insuluble in that liguid, and 
not in pooder—It is attached by a fine silk fibre or platinum wire to a 
hook arranged on one arm of the balance, anid weighed. A beaker full of 


Pi 1 


pure water is then so placed that the body is immersed in it (Fig. 1.), and 
By dividing the weight in air by the loss in 
.00) is obtained. Example ; 


a second weighing made. 
water, the sp. gr. (water = 


‘A ploce of load seeighs in aie 
‘A piece of end iu eat 


Les i water 
eu 
a 11.55 = ep. gr of ten, 


The substance is in powder, insoluble i water.—The specific gravity 
bottle (Fig. 2) filled with water, and the powder previously weighed ani 
in a separate vessel, are weighed together, The water is poured out of 
the botile, into which the powder is introduced with enough water to fill 
the hottle completely : the weight of the bottle aud its contents is now 
determined. The weight of the powder alone, divided by the loss between 
the first and second weighings, is the specific gravit 
‘Weight of trom Wing Wel... ceeyeesesesese verse 
Weight of tron iiags and my. gr, horde filed with water 
Weight of war botde containing trow linge nn’ Set wit water 


Water displaced by trom... 


The substance is fichter than water,—A suffeieut bulk of some Leavy 
substanec, whose sp. gr. is kuown, is attached to it aud the same method 
followed, the loss of ‘scight of the heavy substance being subtracted from 
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the total loss, Example : 


A fragment of word weighs... 


merry 
‘A fengrent of Yeu weigh Prd 


Wood with lead attached weighs 
Word with Tent attache weighs 


Lose of weight of combination 
Koes of weight of lou in water 


Last of weight of woot 
4.3000 

—— = 05% = sp. gr. of wood. 
samt 


The substance is soluble in or decomposable by water.—Its specie gravity, 
, using 


referred to some liquid not capable of acting on it, is determin 

that liquid as water is used in the case of insoluble substances. The sp. 
gr. so obtained, multiplied by that of the liquid used, is the sp. gr. sought, 
Example : 


A plece of potassinm weighs .... 
Aspegr botle Cull uf unyitba sp. 


23a 


Liqvips.—The sp. gr. of liquids is determined by the specific gravity 
bottle, sometimes called picnometer, or by the spindle or hydrometer. 

By the bottle.—This method is the more accurate, and, if a balance be 
at hand, is easily conducted. A bottle of thin glass (ig 2) is so made as 
to contain a given volume of water, say 100 c.c., at 15° C., and its weight 
is determined once for all. To use the picnometer, it is filled with the 
liquid to be examined and weighed, ‘The weight obtained, minus that of 
the bottle, is the sp. gr. sought if the bottle contain 1000 ‘c.c, ; + if 100 
cc, ete, Example: Having a bottle whose weight is 35.35, and which 
contains 100 c.c. ; filled with urine it weighs 137.91, the sp. gr. of the 
urine is 137.91—35.35=102.56 x 10=1025.6— Water =1000. 

By the spindle.—The method by the hydrometer is based upon the 
fact that a solid will sink in a liquid whose sp. ar. in greater than its own, 
until it lias displaced a volume of the liquid whose weight is equal to its 
own ; and all forms of hydrometers are simply contrivances to measure 
the volume of liquid which they displace when immersed. The hydrome- 
ter most used by physicians is the urinometer (Fig. 3); it should not be 
chosen too small, as the larger the bulb, and the thinner and longer the 
stem, the more accurate are its indications. The most convenient method 
of using the instrument is as follows: The cylinder, which should have 
a foot and rim, but no pouring lip, is filled to within an inch of the 
top ; the spindle is then floated and the cylinder completely filled with 
the liquid under examination (Fig. 3). ‘The reading is then taken at the 
highest point a, where the surface of the liquid comes in contact with 
the spindle.* 

* The advantages of the method described over that usually fullowed are: Greater 
facility in reading. less liability to error, the possibility taking the reading in 
opaque liquids, and the fact that readings are made npward. not downward. The 


spindles require to be specially graduated, and are made by Boudin, of Paris, and 
5 


imer & Amend, of New York. 
In all determinations of sp. gr. the liquid examined should have the 
temperature for which the instrument is graduated, as all liquids expand 
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with heat and contract when cooled, and consequently the result obtained 
will be too low if the urine or other liquid be at a temperature above that 
at which the instrument is intended to be used, and too high if below that 
temperature. An accurate correction may be made for temperature in 
imple solutions ; in a complex fluid like the urine, however, this eau only 
be done roughly by allowing 1° of sp. gr. for each 3° C. (5.4° Fabr.) of 
variation in temperature. 

Gases axp Varons.—The specific gravities of gases and vapors are of 
great importance in theoretical chemistry, as from them we can determine 
molecular weights, in obedience to the law of Avogadro (p. 14). 

Gases —The specif eravities of gates are obtxine follows: A lam fask of about 900 c.c. apaciy, 
having a neck 80 cntimetres long sd @ minaret diameter, aa Med ta seine eyes Mi 
va Ail with the put Just. how se Phe sopoock 
Drewtr Ty andthe height of th netsurt cle i 
etereminel and the fuck weigh Let Fete weight found, 
‘seecW'thccapucity of ue tank determined nce for al ther 


Fo gg = Vo = the vo ‘and 700 mm, 
‘Foo 1 s0.comn's) = Vo = the volume of the gas at 0° and 780 mm, 


the 


reronre, ve rod. Prom thest 
results the weight, K. of the gan: ing the volume V, ix obtained by the form 
KeP oP ge a en x 0.001888 


FT 0.0806 7) 


‘and that referred to hydrogen by the formola : 


6 
Faport.—Tho avec eravityof vapors & beet Actarmined by Meyer's method. se follows: A small 
gh asa vou (Fig) ed arith che sd or ia whee vapor dena eo wetsuit 
ind weigh irom thie weight Sout of the Yewel ktsusitened Ber ng the wee 
ee the sueeanee Fhe el Eien are now irate inthe ge race 


74 
paar ae St 
Sig tei yin cn ei hea 
rian tia mag he a cae Renee car 
Seah ane tr tt tara 

5 Eton nas Ca: 


i 
level 


redneed 10.0"; 
f merenry in two branched of tube; 
‘mercury nt Ts 

eed 


From these the specific gravity, air = 


is obtained by the equation : 
pee an (1-50.00867 7) 19.89 
(ESA Ooo aed Teas g)q TC 000UaeE (T=) 4 1-40: 0OOIE CT =H) FULT OOONTE A] 
‘Tue sp. gr. in terms ct air = 1 may be reduced to ep. gr, referred to hyulrogen = 2, by dividing by 0.06997, 


States of Matter.— Matter exists in one of three states ; solid, liquid, 
and gaseous. In the solid form the Particles of matter are comparatively 
close together, and are separated with more difficulty than are those of 
liquid or gaseous matter ; or, in other words, the cohesion of solid matter 
is greater than thet of the other two forms. In the liquid the particles 
are less firmly bound together and are capable of freer motion about one 
another. In’ the gas the mutual attraction of the particles disappears 
entirely, and their distance from ench other depends upon 
the pressure to which the gas is subjected. 

we term fluid applies to both liquids and gases, the 
former being designated as incompressible, from the very 
slight degree to which their volume can be reduced by 
pressure. |The gases are designated as compressible fluids 

m the fact that their volume can be reduced by pressure 
fo an extent limited only by their passage into the liquid 

form. 

It is highly probable that all substances, which are | 
not decomposed when heated, are capable of existing in the 
three forms of solid, liquid, and gas. There are, however, 
some substances which are only known in two forms—as 
alcohol ; or ina single form—as carbon ; probably because 
we are as yet unable to produce artificially a temperature 
sufficiently low to solidify the one, or sufficiently high to 
liquefy or volatilize the other. Since the liquefaction of 
the so-called permanent gases the distinction between gases 
and vapors is only one of degree and of convenience. 

‘The passage of a substance from one form to another is 
always attended by the absorption or liberation of a defi- 
nite amount of heat. In passing from the solid to the 
eous form, a body absorbs a definite amount of heat with 
each change of form. Ifa given quantity of ice at a temperature below the 
freezing-point of water be’ heated, its temperature gradually rises until 
the thermometer marks 0° C., at which point it remains stationary until 


7 


Fro. 5, 
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the last particle of ice has disappeared. At that time another rise 0” the 
thermometer begins, and continues until 100° C. is reached (at 760 mm. 
of barometric pressure), when the water boils, and the thermometer re- 
mains stationary until the last particle of water has been converted into 
steam ; after which, if the application of heat be continued, the thermom- 
eter again rises, During these two periods of stationary thermameter, 
heat is taken up by the substance, but is not indicated by the thermom- 
eter or by the sense. Not being sensible, it is said to be latent, a term 
which is liable to mislead, as conveying the idea that heat is stored up in 
the substance as hea ; such is not the case. During the period of station- 
ary thermometer the heat is not sensible as heat, for the reason that it is 
being used up in the work required to effect that separation of the par- 
ticles of matter which constitutes its passage from solid to liquid or from 
liquid to gas. 

The amount of heat required to bring about the passage of a given 
weight of a given substance from the denser to the rarer form is always 
the same, and the temperature indicated by the thermometer during this 
passage is always the same for that substance, unless in either case a modi- 
fication be caused by a variation in pressure. The degree of temperature 
indicated by the thermometer while » aubstance is passing from the golid 
to the liquid state is called its fusing-point ; that indicated during its pas- 
sage from the liquid to the gaseous form, its builing-point. 

‘Lhe absorption of heat by a volatilizing liquid is utilized in the arts 
and in medicine for the production of cold (which is simply the absence of 
heat), in the ianufacture of artificial ice, and in the production of local antes- 
thesia by the ether-spray, ‘The removal of heat from the body in this way, 
by the evaporation of perspiration from the surface, ia an important factor 
in the maintenance of the body temperature at a point consistent with life. 

‘When a hbstance pastes fom a rarer to a denser form it gives out— 
liberates—an amount of heat equal to that which it absorbed in its passage 
in the opposite direction. It is for this reason that, while we apply heat 
to convert a liquid into a vapor, we apply cold to reduce a gas to a liquid. 
‘As a rule, the thermometrical indication is the same in whichever direction 
the change of form occurs; some substances, however, so 


into gases ; there are, however, some exceptions to this rule, 
when condensed pass into the liquid form, and this in turn into the solid ; 
some substances, however, are condensed from the form of vapor directly 
to that of solid, in which case they are said to sublime. 

Divisibility.—All substances are capable of being separated, with 
greater or less facility, by mechanical means into minute particles. With 
suitable apparatus, gold may be divided intg fragments, visible by the aid 
of the microscope, whose weight would be yescscveyoeu Of a grain; and 
it.is probable that when a solid is dissolved in a liquid a still greater sub- 
division is attained, 

Although we have no direct experimental evidence of the existence of 
8 limit to this divisibility, we are warranted in believing that matter is not 
infinitely divisible. A strong argument in favor of this view being that, 
after physical subdivision has reached the limit of its power with regard to 
compound substances, these may be further divided into dissimilar bodies 
by chemical means, 

The limit of mechanical subdivision is the molecule of the physicist, 
the smallest quantity of matter with which he has td deal. 

8 
Elements, 


If we examine the various substances existing upon and in our earth, 
we find that many of them can be so decomposed as to yield two or 
more other substances, distinct in their properties from the substance 
from whose decomposition they resulted, and from each other. If, for 
example, sugar be treated with sulpburio scid it blackens, and a mass 
of charcoal separates. Upon further examination we find that water has 
also been produced. From this water we may obtain two gases, differing 
from each other widely in their properties. Sugar is therefor made up of 
carbon and the two hydrogen and oxygen ; but it has the properties 
of sugar, and not those of either of its constituent parts. re is no 
method known by which carbon, hydrogen, and oxygen can be split up, ag 
sugar is, into other dissimilar substances. “ 

‘An element or simple substance is a substance which cannot by any known 
means be split up into other dissimilar bodies. ee 

‘The number of well-characterized elements at present known is sixty- 
six. During a few past the discovery of other elements not included 
in the above number, decipium, philippium, davyium, norwegium, and nep- 
tunium, has been announced. 

Laws Governing the Combination of Elements. 


‘The alchemists, Arabian and European, contented themselves in accu- 
mulating a store of knowledge of isolated phenomens, without, as far ns 
we know, attemping, in any serious way, to group them in such a manner 
as to learn the laws governing their occurrence. It was not until the 
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latter part of the last century, 1777, that Wenzel, of Dresden, implied, if 
he did not distinctly enunciate, what is known as the law of reciprocal pro- 

A few years later, Richter, of Berlin, confirming the work of 
renzel, added to it the law of definite proportions, usually called Dalton’s 


first law. Finally, as the result of his investigations from 1804 to 1808, 
Dalton added the law of multiple proportions, and, reviewing the work of 
his enunciated the results clearly and distinctly. 


these laws, not in the order of their discovery, but in that 
of their natural sequence, we have : 

‘Tae Law or Dernerre Prorontions— The relative weights of elementary 
substances in a compound are definite and invariable. i, for example, we 
analyze water, we find that it is composed of eight parts by weight of oxy- 
gen for esch part by weight of hydrogen, and that this proportion exists 
im every instance, whatever the source of the water. If, instead of decom- 
posing, or analyzing water, we start from its elements, and by synthesia, 
cause them to unite to form water, we find that, if the mixture be made in 
the proportion of eight oxygen to one hydrogen by weight, the entire 
quantity of each gas will be consumed in the formation of water. But if 
an excess of either have been added to the mixture, that excess will re- 
main after the combination. 
are substances made up of two or more elements united with 

ite ions. Compounds exhibit properties of their 
from those of the constituent elements to such a degree 
ies of a compound can never be deduced from a knowledge 
e constituent elements. Common salt, for instance, is com: 


each other in dey 
own, which dit 
that the 

of those of 


9 
posed of 39.32 per cent. of the light, bluish-white metal, sodium, and 60,68 
per cent of the greenish-yellow, suffocating gas, chlorine, 

A mizture is composed of two or more substances, elements or compounds, 
mingled in any proportion. “The characters of a mixture may be predicated 
from a knowledge of the properties of its constituents. ‘Thus sugar aud 
water may be mixed in any proportion and the mixture will Lave the 
sweetness of the sugar, and will be liquid or solid according as the liquid 
or solid ingredient predominates in quantity. 

‘Tue Law or Muuripie Puorontioss.— When (wo elements unite with each 
eb to form more than one compound, the resulting compounds contain 
simple multiple proportions of one element as compared with a constant quan- 
tity of the other? af fe eae 

Oxygen and nitrogen, for example, unite with each other to form no 
less than five compounds. n analysis we find that in these the two 
elements bear to each other the following relations by weight : 


In the first, 14 parts of nitrogen to 8 of oxygen. 

In the second, 14 parts of nitrogen to 8 x 2=16 of oxygen. 
In the third, " 14 parts of nitrogen to 8 x 3= 24 of oxygen. 
In the fourth, 14 parts of nitrogen to 8 x 4=32 of oxygen. 
In the fifth, 14 parts of nitrogen to 8 x 5=40 of oxygen. 


‘Tae Law or Reciprocat Proportions.— The ponderable quantities in which 
substcnces unite with the same substance express the relation, or asimple mul- 
tiple thereof, in which they unite with each other. Or, as Wenzel stated it, 
“the weights 6, 6’, 6” of several bases which neutralize the same weight a 
of an acid are the same which will neutralize a constant weight a’ of 
another acid ; and the weights a, a’, a” of different acids which neutralize 
the same weight » of a base are the same which will neutralize # constant 
weight of another base '.” 


The Atomic Theory. 


‘The laws of Wenzel, Richter, and Dalton, given above, are simply gen- 
eralized statements of certain groups of facts, and, as such, not only admit 
of no doubt, but are the foundations upon which chemistry as an exact 
science is based. Dalton, seeking an explanation of the reason of being 
of these facts, was led to adopt the view, held by the Greek philosopher 
Democritus, that matter was not infinitely divisible, He retained the name 
atom (ironos = indivisible), given by Democritus to the ultimate particles 
of which matter was supposed by him to be composed ; but rendered the 
idea more precise by ascribing to these atoms real ‘magnitude und a 
definite weight, and by considering elementary substances as made up of 
coe of the same kind, and compounds as consisting of atoms of different 
inds. 

This hypothesis, the first step toward the atomic theory as entertained 
to-day, afforded a clear explanation of the numerical results stated in the 
three laws, If hydrogen and oxygen always unite together in the propor- 
tion of one of tke former to eight of the latter, it is because, ssid Dalton, 
the compound consists of an atom of hydrogen, weighing 1, and an atom 
of oxygen, weighing 8. If, again, in the compounds of nitrogen and oxy- 
gen, ‘we have the two elements uniting in the proportions 14; 8—— 
14: 8x 2—14 : 8x3—14 : 8x4 "14 : 8x 5, it is because they are 

10 
severally composed of an atom of nitrogen weighing 14, united to 1, 2, 3, 
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4, or 5 atoms of oxygen, each weighing 8. Further, that compounds do 
not exist in which any fraction of 8 oxygen enters, because 8 is the weight 
of the indivisible atom of oxygen. 

One of the chief advantages of Dalton's hypothesis is in the introdue- 
tion of this precise and simple relation between the quantities of the con- 
stituents of a compound. Chemists before Dalton's day, in expressing 
the results of their analyses, did not progress beyond statements of the 
Percentage composition. Expressing the composition of four of the 
carbon compounds in percentages, we have : 


Carbon. Hydrogen, Oxygen. 

. 75.0 25.0 =100 
» 85.7 143 

- 429 57.1 

. 27.3 72.7 =100 


These figures convey nothing beyond the mere centesimal composition 
of the substances which they express. The cardinal point of Dalton's dis- 
covery lies in his translation of them into the simple relations: 


Carbon. Hydrogen. Oxygen. 
6 2 os 
8 1 

-6 as 8 
. 6 x 16 


Dalton’s hypothesis of the existence of atoms as definite quantities did 
not, however, meet with general acceptance. Davy, Wollaston, and others 
considered the quantities in which Dalton had found the elements to unite 
with each other, as mere proportional numbers or equivalents, as they ex- 
prewed it, nor is it probable that Dalton's views would have received any 

er recognition until such time as they might have been exhumed 
from some musty tome, liad their publication not been closely followed by 
that of the results of the labors of Humboldt and of Gay Lussac, concern- 
ing the volumes in which gases unite with each other. 

In the form of what are known as Gay Lussac’s laws, these results are : 

Firat.—There exists a simple relation between the volumes of gases which 
combine with each other. 

Second.—There exists @ simple relation between the sum of the volumes 

the constituent gases, and the volume of the gas formed by their union. 

‘or example : 
2 volume enlorine unites with 1 volume hydrogen to form 2 volumes hycrochlori weld. 
1 volume oxygen unites with 2 volumes bydrowen to form 3 volumes vane of water. 
1 Volume alérogen unites with 3 volumes hydrogen to form 2 volumes arsmonin: 
1 Voluine oxygen ntites with 1 voluine blerogen to forma i volumes nitric oxide, 
1 Volume oxjarn uolles with 2 volumes nlropen to form 2 Volumes nitrvcs vaide, 

Berzelius, basing his views upon these results of Gay Lussac, modified 
the hypothesis of Dalton and established a distinction between the equiva 
lenta and atoms. The com) ion of water he expressed, in the notation 
which he was then introducing, as being H,O, and not HO as Dalton’s 
hypothesis called for. 

oxygen as weighing 8, he was obliged also to consider the atoms of 

gen and of certain other,elements as double atorms—a fatal defect in 
his system, which led to its overthrow and the re-establishment of the 
formula HO for water. 
il 


It was reserved to Gerhardt to clearly establish the distinction be- 
tween atom and molecule ; to observe the bearing of the discoveries of 
Avogadro and Ampére upon chemical philosophy ; and thua to establish 
the atomic theory aa entertained at present. 

As a result of his investigations in the domain of organic chemistry, 
Gerhardt found that, if Dalton’s equivalenta be adhered to, whenever car- 
bonic acid or water is liberated by the decomposition of an organic sub- 
‘atanoe, it is invariably in double equivalents, never in single ones ; always 
200, or 2HO or some multiple thereof, never CO, or HO. He further 
found that if the equivalents C=6, H=1, and O=8 be retained, the for- 
mule became such that the equivalents of carbon are always divisible by 
two. In fact, he found the same objections to apply to the notation then 
Seta IRL avout foes Sartay aural teemr ey Lal tees coated 

1811, Avo; m purely physi onal 
to state the law which is now known by his name, to the effect that eual 
golumes ofall gases, wider like conditions of temperature and preasure, con- 
tain equal numbers o) 


molecules, 
In the hands of Gerhardt this law, in connection with those of Gay 
Lussac, became the foundation of what is sometimes called the “new 


chemistry.” Bearing in mind Avogadro's law, we may translate the firat C°PP? 


three combinations given in the table on p. 10 into the following: 
1 ih | molecule hydroges to form % molaolas hydrociote sold. 


molecule chlorine nites 
| moleenle oxygen anites with 2 molecules hyirogen to form 2 molecales vapor of water- 
1 molecule nitrogen unites with $ molectles hydrogen to form 3 molecules ammonia. 


As, however, Berzelius still considered the atom We6! 


But the ponderable quantities in which these combinations take place Gola 
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35.5 chlorine to . 1 hydrogen. 
16 oxygen to. : 2 hydrogen. 
14 nitrogen to : 8 hydrogen. 


And as single molecules of hydrogen, oxygen, and nitrogen are in these 
combinations subdivided to form 2 molecules of hydrochloric acid, water, 
and ammonis, it follows that these molecules must each contain two equal 
quantities of hydrogen, oxygen, and nitrogen, les in size than the mole 
cules themselves. And, further, as in these instances euch molecule con- 
tains two of these smaller quantities, or afoms, the relation between the 
weights of the molecules must be also the relation between the weights of 
the atome, and we may therefor express the combinations thus : 


1 atom chlorine weighing 35.5 unites with 1 atom hydrogen weighing 1 ; 
1 stom oxygen weighing 16 unites with 2 atoms hydrogen weighing 2; 
1 atom nitrogen weighing 14 unites with 8 atoms hydrogen weighing 3; 


and consequently, if the atom of hydrogen weighs 1, that of chlorine 
‘weighs 35-8, that of oxygen 16, and tint of nitrogen 14 


Atomio and Moleoular Weights. 


Atomio Weight—The distinction between molecules and atoms 
may be expressed by the following definitions : 
‘A molecule is the smallest quantity of any substance that can exist in the 
free sate, 
1 


An atom is the smallest quantity of an elementary substance that can enter 
into a chemical reaction. 

The molecule is alwaya made up of atoms, upon whose nature, num- 
ber, and arrangement with regard to each other, the properties of the sub- 
stance depend. In an elementary substance the atoms composing the 
molecules are the same in kind, and usually two in number. In com- 
pound substances they are dissimilar and vary in quantity from two in » 
simple compound, like hydrochloric acid, to hundreds or thousands in 
more complex substances. The word atom can only be used in speaking of 
an elementary body, and that only while it is passing through a reaction, The 
term molecule applies indifferently to elements and compounds. 

‘The atoms have definite relative weights; and upon an exact determi- 
nation of these weights depends the entire science of quantitative analyti- 
cal chemistry. They have been determined by repeated and careful 
analyses of perfectly pure compounds of the elements, and express the 
weight of one atom of the element az compared with the weight of one atom of 
hydrogen, that being the lightest element known. It is also the weight of a 
volume of the element, in the form of gas, which would occupy the same 
volume, under like pressure and temperature, as an amount of hydrogen 

i hing one, What the absolute roeigit of an atom of any element may 
be we do not know, nor would the knowledge be of any service did we 
possess it. 

The following table contains a list of the elements at present known, 
with their atomic weights : 


ELEMENTS, 
2 a 
Noe, vain. | Atamie masts arta.) Amie 
AL x. 1 
Sb. In. 118.4 
AB L 126.85 
Ba Ir. 192.7 
Bi Fe. 55.9 
Bo. La. 188.5 
Br. Pb. 206 92 
ca Li. 7 
On. My | 
ce Mn. Bt 
© Hg. | 1907 
Ce. Mo. 95.5 
a Ni. 58 
Cr. Nb. oy 
Co, N. 14.044 
ca. Os. | 1985 
D. oO. 16 
3 Pa, 105.7 
Fr P. 81 
Ga Pp 104.4 
a. K. 80.187 
Au Bh 1041 
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13 
ELEMENTS. — Continued. 


Naser, 


‘The atomic weight being, in most of the above instances, equal to the 
208.7 Yapor density, and to half seolopalar, weight, it mey:be ferred that 
Sea —«the -molecules of these elements consixl of two atoms. r 
hizz -ancies exist in the case of four elements. The molecular weights of 
225 phosphorus and arsenic, as oblained from their vapor densities are not 
1086 ble but four times as great as their atomic weights. The molecules 
28.5 of phosphorus and arsenic are, therefor, supposed to contain four atoms, 
31.8 Those of cadmium and mercury contain but one atom. 


Rubidium 
Ruthenium, 
Scandium . 
Selenium 
Silicon 
Silver 
Sodium , 
Strontium . 


Sulphur pH Valence or Atomicity 
‘Tantal: a 
ene 4 It is known that the atoms of different elements different 


values a the atomic weight of an element equally well. In this case we e atom of nitrogen combines with three atoms 


Tn some cases the results of are such as would agree with tyo One atom of oxygen combines with two atoma of by drogen, 
On hydrogen, 
can decide which ia the correct value by the law of Dulong and Petit. | One atom of carbon combines with four atoms of hydrogen. 


‘These observers found that while the atomic weights of the elements The valenes, atomicity, or equivalence of an, element is the, savrating 
greatly from ench other, the specific heats (see p. 83) differ from each power of one of ite atoms ax compared with of 
Elements may be classified according to their valence into— 


Univalent elements or mouads. 
Bivalent elements or dyads. 


an element, that one is selected which, when multiplied by the specific Trivalent elements or triads... 
heat, gives a reault most nearly ap ing 6.4, Quadrivalent elements or tetrads. 
‘The atomic heats of boron, carbon, silicon, sulphur, and phosphorus Quinquivalent elements or pentads. 


are subject to great variations, as is shown in the following table : Sexvalent elements or hexad 


ig corgi ora bowls —a Elements of even valence, i.r., those which are bivalent, quadrivalent, 
‘or sexvalent, are sometimes called ortiads ; those of uneven valence being 


see spBte-tae tg leleuned'aereron = 
ete ioe he Tn notation the valence is indicated, ns nbove, by signa placed to the 


right and above the symbol of the element. 

Bat the valence of the elements is not fixed and invariable. ‘Thus, 
while chlorine and iodine each combine with hydrogen, atom for atom, 
and in those compounds are consequently univalent, they unite with each 
other to form two compounids—one containing one atom of iodine and one 
gg gw of clilorine, the other containing one atom of iodine and three of eblorine, 

Chlorine Leing univulent, iodine ix obviously trivalent in the second o! 
cer eet 1 5 
030 887 — these compounds. Again, phosphorus forms two chlorides, one coutain- 
j : _. ing three, {ite other five atoms of chlorine to oue of phosphorus 
It will be observed that, as the temperature of the solid element isin- In view of these fucts, we must consider, either: 1, that the valence of 
creased, the atomic heat more nearly approaches 6.4. It will further be an element is that which it exibits in its most saturated compounds, as 
noticed that those elements with which the perturbations occur are those phosphorus in the pentachloride, and that the lower compounds are non- 
which are capable of existing in two or more allotropic forms (see p. 31). saturated and have free valences ; or 2, thet the valence is variable. ‘The 
As in the passage of nn element from one allotropic condition to another, first supposition depends too much upon the chances of discovery of com- 
absorption or liberation of heat always takes place, as the result of “inte- pounds in which the element has a higher valence than that which might 
rior work ;” itis probable that these perturbations are due to n constant be considered aa the maximum to-day. ‘The second supposition-—uotwith- 
teudency of the element to pass from one allotropic condition to another. standing the fact that, if we admit the Possibility of two distinct valenoes 
4 wre must also admit the possibility of eee aly the a tenable 
i which have only been 20d the more natural. Ju speaking, thervfor, of the valence of an element, 
liquidea aes Rar per yiemenpets tSlerably constant at about 2. 100 must not consider i as an absolute quality of'i atoms, but rinply as their 
Molecular Weight.—The molecular weight of a substance is the weight combining power in the particular class uf compounds under consideration, 
ite molecule as compared with the weight of an atom of hydrogen. It is Indeed, compounds are known in whose molecules the atoms of one ele- 
‘30, obviously, the sum of the weights of all the atoms making up the ment exhibit two distinct valences ; thus, ammonium cyanate contains two 
Tsdlesule: atoms of nitrogen : one in the ammonium group is quinquivalent, one in 

‘A very ready means of determining the molecular weight of any sub- the acid radical is trivalent. . 
stance which we can convert into a gas is based upon Avogadros law. _ When au element exhibite different valences, these differ from each 
Tho ap. gr. of a gaais the weight of « given volume as compared with thet other by two. Thos, phosphorus is trivalent or quinquivalent ; platinum 
of an equal volume of hydrogen. But these equal volumes contain equal #* bivalent or quadrivalent. 


eee Ste FS 


ERE 
+41 


+ me | 


numbers of molecules (p. 11), and therefor, in determining the sp. gr. of Symbols—Formulm—Equations. 
a gas, wo obtain the weight of its molecule as compared with that of a 
molecule of hydrogen; and, as the molecule contains two atoms of hy- — Srwsors.—These are conventional abbreviations of the names of the 


drogen, while one atom of hydrogen is the unit of comparison, it follows elements, whose purpose it is to introduce simplicity and exactness into 
that the specific gravity of a gas, multiplied by two, is its molecular weight. descriptions of chemical actions. They consist of the initial letter of the 

For example, the gaa acetylene and the guia benzene each contain Latin name of the element, to which is usually added one of the other 
92.31 per cent. of carbon, and 7.69 per cent. of hydrogen ; which is equiv- letters. If there be more than two elements whose names begin with the 
alent to 24 parts, or two atoms of carbon; and 2 parts, or two stoms of same letter, the single-letter symbol is reserved for the commonest ele. 
hydrogen. The ep. gr. of acetylene, referred to hydrogen = 2, is 18; ment. Thus, we have nine elements whose names begin with C; of these 
its molecular weight is, therefor, 26, and ita molecule contains two atoms the commonest is Carbon, whose symbol is C; the others have double- 
of carbon and two atoms of hydrogen. The sp. gr. of vapor of benzene is letter symbols, as Chlorine, C1; Cobalt, Co ; Copper, Cu (Cuprum), ete. 
39; its molecular weight is, therefor, 78, and its molecule contains six  Theae aymbols do not indicate simply an indelerminate quantity, but one 
atoms of carbon and six atoms of hydrogen. atom of the corresponding element. 

‘The vapor densities of comparatively few elements are known : 1 


‘Vapor Atomie Molecular | Vapor Abemio Molrontar When more than one atom is spoken of, the number of atoms which it 
space eae ca Tea gota as ial | aie _ SY "HYP is desired to indicate is written either before the symbol or, in small figures, 
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after and below it; thus, H indicates one atom of hydrogen; 2CI, two 
atoms of chlorine ; C,, four atoms of carbon, ete. 

Foxavts.—What ‘the symbol is to the element, the formula is to the 
compound ; by it the number and kind of atoms of which the molecule of 
a substance is made up are indicated. The simplest kind of formule aro 
what are known as empirical formule, which indicate only the kind and 
number of atoms which form the compound. Thus, HCl indicates a mole- 
cule composed of one atom of hydrogen united with one atom of chlorine ; 
5H,O, five molecules, each composed of two atoms of hydrogen and one 
atom of oxygen, the number of molecules being indicated by the proper 
numeral placed before the formula, in which place it applies to all the 
symbols following it. Sometimes it is desired that a numeral shall apply 
to a part of the symbols only, in which case they are enclosed in parenthe- 
ses; thus, Al, (SO,), means twice Al and 3 times SO,. 

For other varieties of formule, see p. 23. 

Equarioys are combinations of formule and algebraic signs so arranged 
as to indicate a chemicel reaction and its results. The signs used are the 
plus and equality signs ; the former being equivalent to “and,” and the 
second meaning “have reacted upon each other and have produced.” The 
substances entering into the reaction are placed before the equality sign, 
anc the products of the reaction after it; thus, the equation 


2KHO + H.SO,= SO, + 2,0 


menne, when translated into ordinary language : two molecules of potash, 
each composed of one atom of potassium, one atom of hydrogen, and one 
atom of oxygen, and one molecule of sulphuric acid, composed of one atom 
of sulphur, four atoms of oxygen, aud two atoms of hydrogen, have reacted 
upon each’ other and have produced one molecule of potassium sulphate, 
composed of one atom of sulphur, four atoms of oxygen, and two atoms of 

tassium, and two molecules of water, each composed of two atoms of 

drogen and one atom of oxygen. 

‘As no material is ever lost or crested in a reaction, the number of each 
kind of atom occurring before the equality sign in an equation must al- 
ways be the same as that occurring after it. 


Electrolysis. 


‘When a galvanic current of sufficient power is made to pass through 
a compound liquid, or a solution of « compound capable of conducting the 
enrrent, a decomposition of the compound almost invariably ensues. 

‘The terminals by which the current is conducted into the liquid are 
known ns the poles or electrodes, and for this purpose are best made of 
aheots of platinum. ‘The pole connected with the copper, carbon, or platinum 
end of the battery is known as the ive pole ; that connected with the zinc 
end as the negative pole. ‘The decomposition by the voltaic current is 
known as electrolysis, and the liquid subjected to decomposition is called 
‘an electrolyte. 

‘When compounds are subjected to electrolysis the constituent ele- 
manta are not discharged throughout the mam, allhough the decomposition 
covare st all pointe Botween the alectrodas,” Zn compounds made up of 

aks 
two elements oul, binary compounds, one element is given off ab each of 
the poles, entirely unmixed with the other, and always from the same pole. 
‘Thus, if hydrochloric acid be subjected to electrolysis, pure hydrogen is 
given off at the negative pole and pure chlorine at the positive pole. 

In the case of compounds containing more than two elements, a simi- 
lar decomposition occurs; one element being liberated at one pole and 
the remaining group of elements separating at the other. This primary 
decomposition is frequently modified as to its final products by intereur- 
rent cliemical reactions; indeed, the group of elements liberated at one 
pole is rarely capable of separate existence. When, for instance, a solu 
tion of potassium sulplate is subjected to electrolysis the liquid in the 
arm of the tube connected with the positive pole becomes acid in reac- 
tion, and gives off oxygen; at the same time the liquid on the negative 
side’ becomes alkaline, and ‘gives off a volume of hydrogen double that of 
the oxygen liberated. In the first place, the potassium sulphate molecule 
is decomposed into potassium and the group SO, : 


K,S0, = SO, + K, 


‘The potassium liberated nt the negative pole immediately decomposes the 
surrounding water, forming potash and liberating hydrogen ; and the group 
SO, liberated at the positive pole immediately reacts with water to form 
sulphuric acid and liberate oxygen : 


K, + 2H,0 = 2KHO + H. and SO, + H,0 = H,S0, + 0. 


In the electrolysis of chemical compounda the different elements and 
groups of elements, such as SU, in the example given above, known as 
reridues or radicals, seem to be of definite electrical characters, 
and are given off at one or the other pole in preference. Those which are 
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given off at the positive or platinum pole are supposed to be negatively 
electrified, and are therefor known as electro-negative or avidulous ele- 
ments or residues; those given off at the negative pole, being positively 
electrified, are known as eleciro-poxitive or basylous elements or residues, 
The following are the electrical charters of the principul elements and 
residues: 


Exscrro-xzoative on Acroviocs. Exectro-posrtrve on Basyiovs, 


Ox; Molybdenum, Hydrogen, Nickel, 
Sulphur, ‘Tungsten, Potassium, Cobalt, 
Nitrogen, Boron, Sodium, Cerium, 
Chlorine, Carbon, Lithium, 

Todine, Antimony, Barium, 
Fluorine, Tellurium, Strontium, 
Phosphorus, Niobium, Calcium, 
Selenium, ‘Titanium, Magnesiom, 
Arsenic, Silicon, Glucinium, 
Chromium, Osmium, Yttriam, 
Aluminium, 
Residues of acids remaining after eieoniam, 

the removal of a number of hydro-| Pisneanese, 

gen atoms equal to the basicity of Cadmium, 

the acid. Iron, 


18 
Acids, Bases, and Salts. 

An acid is a compound of an electro-negative element or residue with hy- 
drogen ; which hydrogen it can part with in exchange for an electro-positive 
element without formation of abaxe. An acid may Meno cated ore com: 
pound body which evolves rater by its action upon pure caustic potash or soda. 

No substance which does not contain hydrogen oan, therefor, be called 
an acid. 

The basicity of an acid is the number of replaceable hydrogen alomn con 
tained in its molecule. 

A monobasic acid is one containing a single replaceable atom of hy- 
drogen, as nitric acid, HNO, ; a dibasic acid is ene containing two such re- 
placeable atoms, as sulphuric acid, H,SO, ; a tribasio acid is one containing 
three replaceable bydrogen atoms, os phosphoric H,PO,,  Polybasic 
acids are such as contain more than one atom of replaceable hydrogen. 

Hydracids are acids containing no oxygen ; ozacids or ozyacids contain 
both hydrogen and oxygen. 

‘The term bate is regarded by many authors as applicable to any com: 
pound body capable of neutralizing an acid ; it is, however, more consist- 
ent with modern views to limit the application of the name to such com- 
Pound subtances as are cxpable of entering into “ruble decomporition with 
acids to form salts and rater, They may be coundered as one or more 
molecules of water in which one-half of the hydrogen has been replaced 
by an electro-positive element or radical; or as compounds of such ele- 
ments or radicals with one or more groups, OH. Being thus considered 
as derivable from water, they are also known as basic hydrates. They 
have the general formula, My (OH),, They are monatomic, diatomw, ‘ri- 
atomic, ete., according as they contain one, two, three, etc., groups ozhy- 
aryl (OH). 

A double decomposition is a reaction in which both of the reacting com- 
pounds are decomposed to form two new compounds, 

Si or hydrosulphides, are compounds in all respects resem- 
Bling the bases, except that in them the oxygen of the base is replaced by 
sulpbur. 

Salts are pace eras by the substitution of basylous radicals or ele- 
ments for a part or all of the replaceable hydrogen of an acid, They are 
ese etl opel Miura lanee aad ent acl decotapo- 
sition. ‘They are not, as was formerly supposed, formed by the union of 
a metallic with a non-metallic oxide, but, as stated above, by the substitu- 
tion of one or more atoms of an element or radical for the hydrogen of the 
acid. Thus, the compound formed by the action of sulphuric acid upon 
quicklime is not SO,CaO, but CaSO, formed by the interchange of atoms: 


8 
——— 
—> 
and not 
s 
0, < (e 
<—(¢ 


it is, therefor, caicium sulphate, and not sulphate of time. 
19 


The term sail, as used at present, applies to the compound formed by 
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the substitution of another element for the hydrogen of any acid ; and in- 
deed, as used by some authors, to the acids themselves, which are con- 
sidered as salts of hydrogen. It is probable, however, that eventually the 
name will be limited to such compounds as correspond to acids whose 
molecules contain more than two elements Indeed, from the earliest 
times of modern chemistry a distinction has been observed between the 
hatoid salts, i.e., those the molecules of whose corresponding acids con- 
sisted of hydrogen united with one other element, on the one hand ; 
and the salis of the oxacids, i.¢, those into whose composition oxygen en- 
tered, on the other hand. ‘This distinction, however, has gradually fallen 
into the background, for the reason that the methods and conditions of 
formation of the two kinds of salts are usually the same when the basylous 
element belongs to that class wsually designated as metallic. 

‘There are, however, important differences between the two classes of 
compounds. "There exist compounds of all of the elements correspond- 
ing to the hydracids, binary compounds of chlorine, bromine, iodine, and 
sulphur. ‘There is, on the other hand, a large class of elements which 
are incapable of forming salts correaponding to the oxacids ; no salt of an 
oxacid with any one of the elements usually classed as metalloids (axcept- 
ing hydrogen) has been obtained. 

Haloid salts may be formed by direct union of their constituent ele- 
ments ; oxysalta are never so produced. ; 


Action of Acids and Bases on Salts, and of Salts on each other. 


If an acid be added to a solution of a salt whose acid it nearly equals 
in chemical activity, the salts of both acide and the free acids themselves 
will probably exist in the solution, provided both acids and salts are solu- 
ble. Thus : 


2H,80, + 8KNO, = K,80, + KNO, + H,SO, + 2HNO, 
Sulphuric! Potala Fotamim Salpharie Nite 
Bo pr py 


1 Potmanin 
nitrate. sulphate. 


Tf an acid be added to a solution of a salt whose acid it greatly exceeds 
in et the salt is decomposed, with formation of the salt of the stron, 


o 
‘acid and liberation of the weaker acid ; both acids and salts being soluble: 
HS0, + 206,0,0,Na = NaSO, + 208,08 

Solphtvleseld, Bodum sontata, Bou salphate dete ac, 


If to a solution of n salt whose acid is insoluble in the solvent used, an 
acid be added capable of forming a soluble salt with the basylous element, 
such soluble salt is formed and acid is deposited : 


HSO, + 2C,H,0.Na = NaSO, + 2C,H,0,H 
Supherioad, —Sollumseerte, odie sane nal. 

If to a salt whose acid is volatile at the existing temperature, an acid 
capable of forming with the basylous element a salt fixed at the same 
temperature be added, the fixed salt is formed and the volatile acid ex- 
pelled. Thus, with the application of heat: 

HSO, + NaNO, = NaSO, + 


HNO, 
alpine ea. Aodiam arabe, 


ie a 
20 

If to a solution of a salt an acid be added which is capable of forming 

an insoluble salt with the base, such insoluble salt is formed and precipi- 


SO, + 


wate seated = intel 
If to a solution of a salt whose basylous element is insoluble a soluble 
basa is added, capable of forming a soluble salt with the acid, auch soluble 
alt is formed, with precipitation of the ineoluble base : 


+ 2KHO = 
Potassium hydrate. 


Pear os 


SO, KS0, +  CuH,0, 
‘Capri elphite, Potuiutn alphate,  Cupric hydra. 

It n base be added to a solution of a salt with whose acid it is capable 
of forming an insoluble salt, such insoluble salt is formed and precipitated, 


and the base of the original salt, if insoluble, is also precipitated : 


0, + SO, = BaSO, 2KHO 
Pea peg ome a Hag tine ge ees Oy 
BaH,0, AgSO, = BaSO, + 2AgHO 
brit ei pon pa) ora nc eeren Le Ee tr 


When solutions of two salts, the acids of both of which form soluble 
salts with both bases, are mixed, the resultant liquid contains the four 
salts : 


3] = N 
SA, + HGR, — 2.0 + HAB0, + RENO, + HNO, 

i a 
or in some other proportion. 
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If solutions of two salts, the acid of one of which is capable of uniting 
with the base of the other to form an insoluble salt, are mixed, such in- 
soluble salt is precipitated : 


Ni = 0, Ni 
BafXO), + , NaSO, BaSO, + aNO, 


Sodinm nitrate, 


are derived from modern languages, 
system has been followed in naming the elements, beyond upplying the 


88 potassium, from pol-axi, Very little 


termination ium to the metals, and ine or on to the metalloids ; and even 

to this rule we find such exceptions asa metal called manganese and a 
metalloid called sulphur, 

‘The names of compound eubtances were formerly chosen upon the sume 

of system, as those of the elements. So long as 

‘with which the chemist had to deal remained 

fanciful appellations, conveying no more to the 

some unim it quality of the substances to which 

Hod, gave riso to comparstively Uitle inconvenience’ in these 

2 


1 
Inter days, however, when the number of compounds bas risen high in the 
thousands, some systematic method has become absolutely necessary. 

‘The principle at the base of the system of nomenclature at present used 
is that the name shall itself convey, as far as possible, the composition and 
character of the substance. 

Compounds consisting of two elements, or of an element and a radical 
only, binary compounds, are designated by compound names made up of 
the name of the more electro-positive, followed by that of the more clec- 
tro-negative, in which the termination ide has been substituted for the 
terminations ine, on, ogen, ygen, orus, ium, and ur. For example: the 
compound of potassium and chlorine is called potassium chloride, that of 
potassium and oxygen, potassium oxide, that of potassium and phos- 
phorus, potassium phosphide. 

In a few instances the older name of a compound is used in preference 
to the one which it should have under the above rule, for the reason that 
the substance is one which is typical of a number of other substances, and 
therefor deserving of exceptional prominence ; such are ammonia, NH, ; 
water, HO. 

When, as frequently happens, two elements unite with each to form 
more than one compound, these are usually distinguished from each other 
by prefixing to the last word of the namo the Greek numeral correspond- 
ing to the number of atoms of the element designated by that word, as 
compared with a fized number of atoms of the other element. 

‘hus, in the series of compounds of nitrogen and oxygen, most of 
which contain two atoms of nitrogen, N, is the standard of comparison, 
and consequently the names are as follows 


NO Nitrogen monos 
=N,0,)=Nitrogen dioxide, 
Nitrogen frioxide. 
Nitrogen tetroxide. 
=Nitrogen pentoxide, 


Another method of distinguishing two compounds of the same two 
elements consists in terminating the first word in ous, in that compound 
which contains the less proportionate quantity of the more clectro-nega- 
tive element, and in ic in that containing the greater proportion ; thus: 


SO,=Sulphurous oxide. 
SO, =Sulphuric oxide. 


Cl, (2Hg : 2Cl) =Mercurous chloride. 
1,” (QHg : 4Cl)=Mercuric chioride. 


le. 


This method, although used to n certain extent in speaking of compounds 
composed of two elements of Class IT. (see p. 27), is used chiefly in speak 
ing of binary compounds of elements of different classes. 

In naming the ozacids the word acid is used, preceded by the name of 
the electro-negative element other than oxygen, to which a prefix or suffix 
is added to indicate the degree of oxidation. If there be only two, the 
least oxidized is designated by the suffix ous, and the more oxidized by 
the suffix ic, thus : 


HNO, 
HNO, 


Nitrous acid. 
itric acid. 
22 
If there be more than two acids, formed in regular series, the least oxi- 


GRANDDAD'S BOOK OF CHEMISTRY 


dized is designated by the prefix hypo and the suffix ous ; the next by the 


suffix ous ; the next by the suffix ic; and the most highly oxidized by the 
prefix per and the sufi ie; thus: 

HOIO = Hypochlorous acid. 

HCI, = Chlorous acid. 


HClO; = Cbloric acid. 
HCIO, = Perchloric acid. 


Certain elements, such as sulphur and 
are derived from those formed in the re 
designated. 

The names of the oxysalts are derived from those of the acids by drop- 
ping the word acid, changing the termination of the other word from ous 
into tte, or from te into ale, and prefixing the name of the electro-positive 
element or radical ; thus : 


horus, exist in acids which 
way, and which are specially 


H,SO, 
mia pod SB 
HO, : 
Sie gee ceahen 
HCIO KClO 
eoeeD Pokataa bypstione 


Acids whose molecules contain more than one atom of replaceable hy- 
drogen are capable of forming more than one salt with electro-negative 
elements, or radicals, whose valence is lesa than their basicity. Ordinary 

hosphoric acid, for instance, contains in each molecule three atomis of 
Posie hydrogen, and consequently is capable of forming three salts by 
the replacement of one, two, or three of its hydrogen atoms by one, two, 
or three atoms of a univalent element ; to distinguish these the Greek pre- 
fixes mono, di, and ri are used, thus : 


KPO, = Monopotassic phosphate. 
HIGPO, = Dipotamio phomphete 
K,PO, ‘ = Tripotassio phosphate. 


The first is also called dihydropotassic phosphate, and the second, hydrodi- 
potassic phosphate. 

In the older works, salts in which the hydrogen has not been entirely 
displaced are sometimes called bisalts (bicarbonates), or acid salts ; those 
in which the hydrogen has been entirely displaced being designated as 
neutral salts, 

Some elements, such as meroury, copper, and iron, form two distinct 
series of sults ; these are distinguished, in the same way as the acids, by 
the use of the euffix ous in the names of those containing the less propor- 
tion of the electro-negative group, and the suffix ic in those containing 
the greater proportion, e.g. : 


(Ca,),80, . (180, : 4Cu) = Cuprous sulphate. 
6,80, {280' | 400) = Cupric sulphate. 
Fes0, . (980, : 2Fe) = Ferrous sulphate. 
(Fe,)($0,), (880; : 2Fe) = Ferric sulphate. 


23 

The names, basic salts, sudsglts, nnd orysalta have been applied in- 
differently to salts, such as the lend subacetates, which are compounds 
containing the normal acetate and the hydrate or oxide of lead; and to 
alts such as the so-called bismuth subnitrate, which is a nitrate, not of 
bismuth, but of the univalent radical (Bi’’0")'. 

By, double salts are meant such as are formed by the substitution of 
different elewonts oF radical for two or more atome of replaceable bydro- 
gen of the acid, such ss ammonio-magnesian phosphate, PO,Mg” (NH,)'. 


Radicals. 


A radical, or compound radical, is a non-saturatea group of atoms which 

behaves like an atom of an element. Such radicals are of passing 
from one compound into another, and are sometimes, although cap 
able of existence. Marsh gas has the com; ition CH. by act. 
ing upon it in suitable ways we can cause the atom of carbon, 
by three of the by ‘atoms, to pass into a of other compounds, 
eich on: (CHICA )OH ; (CH,),0; C,H,0,(CH,). Marsh gas, there- 
for, consists of the radical (CH,) combined with an’ atom of hydrogeu : 
(CH,)'H. 
‘ Ti is eepecially among the compounds of carbon that the existence of 
radicale comes into prominent. notice; they, however, oocur in inorganio 
substances also; thus the nitric acid molecule consists of the radical NO, 
combined with the group OH. ‘ ; 

Like the elements, 1 radicals possess different valences, depending 
always upon the number of unsatisfied valences which they contain. Thus 
the radical (CH,) is univalent, because three of the four valences of the 
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carbon atom are satisfied by atoms of hydrogen, leaving one free valence ; 
the radical (PO) of phosphoric acid is trivalent, because two of the five 
valences of the phosphorus atom are satisfied by the two valences of the 
bivalent oxygen atom, leaving three free valences. 

In notation the radicals are usually enclosed in brackets, as above, to 
indicate their nature. The names of radicals terminate in yl or in gen ; 
thus: (CH,) = methyl ; (CN) = 

c) onyms, 
1). Thos 


cyanogen. 
‘The terms radical and residue, although sometimes used as 
are not such in speaking of electrical decomposition (see p. 

the radical of sulphuric acid is SO, ; but when eulpburic acid is electrolyzed 
it ia decomposed into hydrogen and the reridue 80, 


Constitution. Typical and Graphic Formule. 


The ition of a compound is the number and kind of atoms con- 
tained in ils molecule ; and is shown by its empirical formula. 

The constitution of a compound ix the number and kind of aloms and 
their relations to each other, within its molecule ; and ia shown by ile typical 
or graphic formula. _ 

‘The characters of a compound depend not only upon the kind und 
number of its atoms, but also upon the manner in which they are attached 
to each other, upon their constitution. There are, for instance, two eub- 
stances, each having the empirical formula C,H.0,, one of which is o 

trong acid, the other a neutral ether. As the molecule of each contains 
the same number aod kind of atoms, the differences in their propertios 


24 
must be due to differences in the manner in which the atoms are linked 


system of typical formule all substances are considered as being 
#0 constituted that their rational formule may be referred to one of three 
classes or types, or to a combination of two of these types. These three 


clasees, being named after the most common substance occurring in each, 
are 6x; thus : 
‘Pe argos Ton ammonia 
Ez i H 
H H 
H 
H, H, 
Er} H, 
ete., H, 
ete,, 
it being considered that the formula of any substance of known consti- 


tution san be indicated by substituting the proper element, or radical, for 
one or more of the atoms of the type, thus: 
a) (HY (CH) G,)  (80,)” CO)" 
2} Mo My Sh Mo, MHI, 
Aloobol. ‘Bthyiamine. Calcium = 
Evrard 


apharie Urea 
ia 


upon 
first substance is neutral in reaction and possesses no acid eee 5 it 
HON. The 

ion, and 


extra-radi n. It is capable of forming salta by the substitution 
of an atom of a univalent, basylous element for its single replaceable atom 


ot bgdrogen:(O8,0)'| 0, 


Although typical formule have been, and still are, of great service, 
cases arise, especially in treating of the more complex organic sub- 
in which they do not sufficiently indicate the relations between 
which constitute the molecule, and thus fail to convey a proper 

idea of the nature of the substance. Considering, for example, the ordi- 

nary lactic acid, we find its composition to be C,H,0,, which, expressed 
typically, would be (CHOY }0, « constitution supported by the tact 
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that the radical (C,H,O)” may be obtained in other compounds, as 
(C.H.O)" | This constitution, however, cannot be the true one, because 
in the first place, lactic acid is not dibasic, but monobasic ; and, in the 
second place, there is another acid, called paralactic acid, having an iden- 
tical composition, yet differing in its products of decomposition. These 
differences in the properties of the two acids must be due to a different 
arrangement of atoms in their molecules, a view which is supported by 
the sources from which they are obtained and the nature of their producta 


of decomposition. panes 
baby towed formi are used, 
to others is set forth. 


‘To express the constitution of such bodies, 
in which the position of each atom in relation 

‘The constitution of the two lactic acids would be expressed by graphic 
formule in this way : 


H H 
oft ct 
\H io 
7a and H 
;No-# ei 
°CO_-n Leo 
or, 
CH, CH,OH 
( 
buon ma CH, 
boon boos 
Renee — 


It must be understood that these graphic formule are simply in- 
tended to show the relative attachments of the atoms, and are in nowise 


ture, there is always room for differences of opinion—indeed, the entire 
atomic theory is open to question, as is the theory of gravitation iteelf. 
But, whatever may be advanced, two facts cannot be denied: first, that 
chemistry owes ita advancement within the past half-cent to the atomic 
theory, which to-day is more in consonance with o than any 
substitute which can be offered ; second, that without the use of graphic 
formul.v it is impossible to offer any adequate explanation of the reac- 
tions which we observe in dealing with the more complex organic sub- 
stanc 


08. 

In chemistry, as in other sciences, a sharp distinction must always be 

made between facta and theory: the former, once observed, are immut- 

able additions to our knowledge ; the latter are of. their nature subject to 

change with our increasing knowledge of facts. We have every reason 

for believing, however, that the supports upon-which the atomic theory 
26 


rests aro such that, although it may be modified in its details, its essential 
features will remain unaltered. 


Classification of the Elements. 


Berzelius was the first to divide all the elements inky two great classes, 
to which he gave the names metals and metalloids. The metals being such 
substances aa are opaque, possess what is known as metallio lustre, are 
good conductors of heat and electricity, and.are electro-positive ; the metal- 
loids, on the other hand, such as are gaseous, or, if solid, do not possess 
metallic lustre, have a comparatively low power of conducting heat and 
electricity, and are electro-negative. 

‘This division, based purely upon physical properties, which, in many 
casas, are ill-defined, has become insufficient. Several elements formerly 
classed under the above rules with the metals, resemble the metalloids in 
their chemical characters much more closely than they do any of the 
metals: indeed. by the characters mentioned above. it is impossible to 
draw any line of demarcation which shall separate the elements distinctly 
into two groupa. 

The classification of the elements should be such that each group shall 
contain elements whose chemical properties are similar—the pyswal prop- 
erties being considered only in so far as they ara intimately connected 
with the chemical (see p. 13). The arrangement of elements into groups 
ia not equally euiy in all eaves; wome groups, xs the chlorine group, are 
shacply defined, while the members of others differ from each other more 
widely in their properties. The positions of most of the more recently 
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discovéred elements are still uncertain, owing to the imperfect state of our 
knowledge of their properties. 

‘The method of classification which we will adopt, and which we be- 
lieve to be more natural than any hitherto d, ia based upon the 
chemical properties of the oxides aud upon the valence of the elements. 
‘We abandon the division into metals and metalloids, and substitute for it 
adivision into four great classes, according to the nature of the oxides 
and the existence or non-existence of oxysalts. In the first of these 
classes hydrogen and oxygen are placed together, for the reason that, 
although they differ from each other in many of their properties, they 
together form the basis of our claesifcation, and may, for this and other 
reasons, be regarded as typical elements. They both play important parts 
in the formation of acids, and neither would find a suitable place in either 
of the other classes. Our primary division would then be as follows : 


Class L—Typical elements. 

Class T.—Elements whose oxides unite with water to form acids, never 
to form bases. Which do not form ozysalts. 

‘This class contains all the so-called metalloids except hydrogen and 


o: 
"Glass TL —Elemente whose oziddes unite with water, some to form bases, 
others to form acids. Which form oxysalts. 
Class IV.—Elements whose oxides unite with water to form bases ; 
never to form acids. Which form oxyealte. 
Tn this class are included the more strongly electro-positive metals 
‘Within the classes a further subdivision is made into groups, each 
group containing those elements within the class which have equal va- 
9 


27 
lences, which form corresponding compounds, and whose chemical charac- 
ters are otherwise similar. 
For the sake of convenience the term metal is retained to apply to the 
members of Classes TI, and IV. ; the term non-metal being used for those 
belonging to Class I. 


Class I. 


Guovr L—Hydrogen. 
Guovr IL—Oxygen. 


Class I. 


Gnovr _—Fluorine, chlorine, bromine, iodine. 

Gnovr I.—Sulphur, selenium, tellurium. 

Gnovr IIL —Nitrogen, phosphorus, arsenic, antimony. 
Gxovr IV.—Boron. 

Grovr V.—Carbon, silicon. 

Grovr Vi—Vanadium, niobium, tantalium. 

Gnovr VIL—Molybdenum, tungsten, osmium (?). 


Class OL 
Grovr L—Gold. 
Gxovr H.—Chromium, manganese, iron, 
Gxovr IL—Glucinium, aluminium, scandium, gallium, indium, 


Grove VI.—Titanium, zirconium, tin. 
Grove VIL —Palladium, platinum. 
Grove IX —Rhodium, ruthenium, iridium. 


Class IV. 


Gaovr —Lithium, sodium, potassium, rubidium, cesium, silver. 
Gnovr U—Thallium. 

Grove I—Caleium, strontium, barium. 

Grove IV.—Magnesium, zine, cadmium. 

Grove V.. ‘iekel, cobalt. 

Gove VL—Copper, mercury. 

Gnour VIL—Yttrium, cerium, ytterbium, Isnthanium, didymium, er- 


dium. 
Gore VITT—Thorium. 


Physical Characters of Chemioal Interest. 


Crystallization.—Solid substances erist in two forms, amorphous 
and crystalline. In the former they assume no definite shape ; they con- 
duct heat equally well in all directions; they break irregularly ; and, if 
transparent, allow light to pass through them equally well iu ull diree- 
tions. A solid in the crystalline form has a definite geometrical shape ; 
conducls heat more readily in some directions than in others ; when 
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broken, separates in certain directions, called planes of cleavage, more 
readily than in others ; and modifies the course of luminous rays passing 
through it differently when they pass in certain directions than when they 
pass in others. 
Crystals are formed in one of four ways: 1.) An amorphous substance, 


Fro, 7. 


by slow and gradual modification, may assume the crystalline form ; as 
vitreous arsenic trioxide (g. v.) passes to the crystalline variety. 2.) A 
fused solid, on cooling, crystallizes ; as bismuth, 3.) When a solid is sub- 
limed it is usually condensed in the form of crystals. Such is the caso 
with arsenic trioxide. 4.) The usual method of obtaining crystals is by 
the evaporation of a solution of the substance. If the evaporation be slow 
and the solution at rest, the crystals are large and well-defined. If the 
crystals separate by the sudden cooling of a hot solution, especially if it 
bé agitated during the cooling, they are small. 

Moat crystals may be divided by imaginary planes into equal, eymmet- 
rica) halves; such planes are called planes of symmetry. Thus in the 
crystals in Fig. 7 the planes ab ad, ac ac, and be be are planes of symmetry. 

When a plane of symmetry contains two or more equivalent linear 
directions passing through the centre, it is called the principal plane of 
symmetry ; a8 in Fig. 8 the plane ali ab, containing the equal lear diree- 
tions aa and bb, 


Fra, & 


Any normal erected upon a plane of symmetry, and prolonged in both 
directions until it meets opposite parts of the exterior of the crystal, at 
equal distances from the plane, is called an aris of symmetry. 

The axis normal to the principal plane is the principal aris. Thus in 
Fig. 8, aa, 63, and ce are axes of symmetry, and c¢ is the principal axis. 


29 


Upon the relations of these imaginary planes and axes a classification 
of all crystalline forms into six systems has been based. 


I, Tur Come, Reovtar, on Mosourraic Sysrew.—The of this 
system have three equal axes, aa, bb, ex, Fig. 7, crossing each other at right 
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augles. The simple forms are the cube ; and its derivatives, the octahedron, 
tetrahedron, and rhombic dodecahedron. The crystals of this system expand 
equally in all directions when heated, and are not doubly refracting. 

IL Taz Riou? Square Paiswatic, Prrampat, Quapnaric, Terracoxat, 
on Dimeraic Sysrex contains those crystals having three axes placed at 
right angles to each other—two as aa'and 6d, Fig. 8, being equal to each 
other and the third, ev, either longer or shorter. The simple forms are 
the right square prism and the right xquare based octahedron. The crystals 
of this system expand equally only in two directions when heated ; they 
retract light doubly in all directions exeept through one axis of single re 

fraction. 

TH. Tae Ruoswonepni, on Hexsconat, System includes crystals hav- 
ing four axes, three of which aa, aa, aa, Fig. 9, are of equal length and 
cross each other at 60° in the same plane ; to which plane the fourth axie, 
cc, longer or shorter than the others, is at right angles. The simple forma 
are the regular six-nided prism, the regular dodecahedron, the rhomhohedron, 
and the acalenvhedron. These crystals expand equally in two directions 
when heated, and refract light singly through the principal axis, but in 
other directions refract it doubly. 

TV. Tue Ruossic, Ricxt Prismaric, on Trimernic Sverex.—The axes 
of crystals of this system are three in number, all at right angles to each 
other, and all of unequal length. Fig. 8 represents erystals of this system, 
supposing aa, 8, and cc to be unequal to erch other. The simple forma 
are the right rhombic octahedron, the right rhombir prism, the right rectangu 
lar octahedron, and the right rectangular priam, The crystals of this system, 
like those of the two following, have no true principal plane.or axis. 

Vi Ostigve, Moxoavanezrnic, on Moxocunite Srarex,—The crystals 
of this ystom have three axes, two of which, a2, and cc, Fig. 10, are at 

30 
ight angles ; the third, bb, is perpendicular to one and oblique to the 
other ; they may be equal or all unequal in length. The simple forme are 
the oblique rectangular and oblique rhombic prism and octahedron. 

Vi. ‘Tur Dovarx Onuigue, Asrmaermic, Tricutxtc, ox Anoxrite Syermu 
contains crystals having three axes of unequal length, crossing each other 

A 


Fro. 10. 
at angles not right angles ; Fig. 10, aa, bb, and ce being unequal and the 
angles between them other than 90°, 
‘The c1 of the fourth, fifth, and sixth systems, when heated, ex- 
eq the directions of their three axes ; they refract light doubly 
extept in two axes. 
Srooxpany Fonus.—The crystals occurring in nature or produced arti- 
ficially have some one of the forms mentioned above, or some modification 


Fro, 11, 


of those forms. These modifications or secondary forms may be produced 
by symmetrically removing the angles or edges, oF both angles and edges, 
the primary forme; thus, by progressively removing the angles of the 
cube, the secondary forms shown in Fig. 11 are produced. 
It sometimes happens in the formation of a derivative form that alter- 
nate faces are excessively developed, producing at length entire oblitera- 
tion of the others, as shown in Fig. 12. Such crystals are said to be 


GQ wg 


Pio. 12. 


hemihedral ; they can be developed only in a system having a principal 
axie. 


Isowonraisu.—In many instances two or more substances crystallize in 
forms identical with each other, and, in most cases, such substances re- 
semble each other in their chemical constitution ; they are said to be 
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ssomerphous. This identity of crystalline form does not depend so much 
upon the nature of the elements themselves, as upon the structure of the 
molecule. The protoxide and peroxide of iron do not crystallize in the 
same form, nor can they be substituted for each other in reactions with- 
out radically altering the properties of the resultant compound. On the 
other hand, all that class of salts known as alums are isomorphous ; not 
only are their crystals identical in shape, but a crystal of one alum, placed 
in a saturated solution of another, grows by regular deposition of the 
second upon its surface. Other alums may be subsequently added to the 
crystal, a section of which will then exhibit the various salts, layer upon 
layer. 

“ Dovorrata.—Although most substances crystallize, if at all, in one 
sifuple form or in some of its modifications, a few bodies are capable of 
assuming two crystalline forms belonging to different systems ; such are 
said to be dimorphous. Thus, sulphur, as obtained by the evaporation of 
its solution in carbon disulphide, forms octahedra belonging to the fourth 
systems; when obtained Ly cooling melted sulphur, the crystals are oblique 
prisms, belonging to the fifth system. Occasional instances of trimor- 
phn. of the forrastion of crystals belonging to three different systems 
y the same substance, are also known. 

Aucorsory.—-Dimorphism apart, a few substances are known to exist 
in more than one solid form, ‘These varieties of the same substance ex- 
hibit different physical properties, while their chemical qualities are the 
same in kind: Such modifications are said to be allotropic. One qr more 
allotropic modifications of a substance are usually crystalline, the other or 
others amorphous or vitreous. Sulphur, for example, exists not only in 
two dimorphous varieties of crystals, but also in a third, allotropic form, 
in which it is flexible, amorphous, and transparent. Carbon exists in 
three allotropic forms : two crystalline, the diamond and graphite; the 
third amorphous. 

In passing from one allotropic modification to another, a substance 
absorbs or gives out heat. 

Solution.—A solid, liquid, or gas is said to dissolve, or form a solution 
with a liquid when the two substances unite to form a homogeneous liquid. 
Solution may be a purely physical process or a chemical combination. 

In simple or physical solution there is no modification of the properties 
of the solvent and dissolyed substance, beyond the liquefaction ; the latter 
can be regenerated in its primitive form by simple evaporation of the 
former ; and the act of solution is attended by a diminution of temperature, 
In chemical solution the properties of both solvent and dissolved are more 
or less modified ; the dissolved substance can not be obtained from the 
solution by simple evaporation of the solvent, unless the compound formed 
be decomposable, with formation of the original substance, at the tempera- 
ture of the evaporation. The act of chemical solution is attended by an 
elevation of temperature. 

‘The amount of solid, liquid, or gas which a liquid is capable of dissoly- 
ing by simple solution depends upon the following conditions : 

1, The nature of the solvent and substance to be dissolved.—No rule can 
be given which will apply in a general way to the solvent power of liquids 
or the solubility of substances. Water is of all liquids the best solvent of 
most substances ; in it some substances are so readily soluble that they 
absorb a sufficiency from the atmosphere to form a solution ; as calcium 


ide, Such substances are said to be deliquescent. Other substances 
are insoluble in water in any proportion; as barium sulphate. Elemen- 
382 


tary substances are insoluble, or sparingly soluble, in water. Substances 
rich in carbon are insoluble in water, but soluble in organic liquids. 

2. The temperature has a marked influence on the solubility of a sub- 
stance, Asa rule, water dissolves a greater quantity of a solid substance 
as the temperature is increased. This increase in solubility is different in 
the case of different soluble substances ; thus the increase in solubility of 
the chlorides of barium and of potassium is directly in proportion to the 
increase of temperature; the solubility of sodium chloride is almost 
imperceptibly increased by elevation of temperature ; the solubility of 

jum sulphate increases rapidly up to 33° (1°.4 F.), above which tem- 
perature it again diminishes. 

‘The solubility of gases in water is the greater the lower the tempera~ 
ture and the higher the pressure 

‘The amount of a substance that a given quantity of solvent is capable 
of dissolving at a given temperature is fixed. A Solution containing as 
much of the dissolved substance as it is capable of dissolving is said to be 
saturated ; if made at high temperatures it is said to be a hot saturated, 
and if st ordinary temperatures a cold saturated solution. 

Ifa hot saturated solution of a salt be cooled, the solid is in most in- 
stances separated by crystallization. If in the case of certain substances, 
such as sodium sulphate, however, the solution be allowed to cool while 
undisturbed, no ization occurs, and the solution at the lower tem- 
perature contains a greater quantity of the solid than it could dissolve at 
that temperature. Such a solution is said to be superaaturated. The con- 
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tact of particles of solid material with the surface of a supersaturated s0- 
lution induces immediate crystallization, attended with elevation of tem- 
ture. 

3. The presence of other substances already dissolved —If to a saturated 
solution of potassium nitrate, sodium chloride be added, a further quan- 
tity of potassium nitrate may be dissolved. In this ease there is double 
decomposition between the two salts, and the solution contains, besides 
them, potassium chloride and sodium nitrate. 

4. The presence of a second volvent.—If two solvents, a and 6, ineapable 
of mixing with each other, be brought in contact with a substance which 
both are capable of dissolving ; neither @ nor h take up the whole of the 
substance to the exclusion of the other, however greatly the solvent power 
or bulk of the one may exceed that of the other. The relative quantities 
taken up by each solvent is in a constant ratio. 

of Liquids—Dialysis—Ii a liquid be carefully floated 
upon the surface of a second liquid, of greater density, with which it is 
capable of mixing, two distinct layers will at first be formed. Even at 
perfect rest, mixture will begin immediately, and progress slowly until 
the two liquids have diffused into each other to form a single liquid whose 
density is the same throughout. 

Substances differ from each other in the rapidity with which they dif- 
fase. Substances capable of crystallization, crysialloids, are much more 
diffusible than those which are incapable of crystallization—colloids. 

If, in place of bringing two solutions in contact with each other, they 
be by a solid or semi-solid, moist, colloid layer, diffusion takes 
place in the same way through the interposed layer. Advantage is taken 
of this fact to separate crystalloids from colloids by the process of dialysis. 
‘The mixed solutions of crystalloid and colloid are brought into the inner 
vessel of a dinlyser, Fig. 13, whose bottom consists of a layer of moist 
parchment paper, while the outer veasel is filled with pure water. Water 


passes into the inner vessel, and the crystalloid passes into the water in 
the outer vessel. By frequently changing the water in the outer vessels, 
solutions of the albuminoids or of ferric hydrate, ete., almost entirely free 
from crystalloids, may be obtained. 


Fro. th 

Specific Heat.—Equal volumes of different substances at the same 
temperature contain different amounts of heat. If two equal volumes of 
the same liquid of different temperatures be mixed together, the resulting 
mixture has a temperature which is the mean between the temperatures 
of the original volumes. If one litre of water at 4° be mixed with a litre 
at 38°, the resulting two litres will have a temperature of 21°. Mixtures 
of equal volumes of different substances, at different temperatures, do. not 
have a temperature which is the mean of the original temperatures of its 
constituents. A litre of water at 4°, mixed with a litre of mercury at 38°, 
forms a mixture whose temperature is 27°. Mercury nnd water, therefor, 
differ from each other in their capacity for heat. The same difference 
exists in a more marked degree between equal weights of dissimilar 
bodies ; if a pound of water at 4° be agitated with a pound of mereury at 
70°, both liquids will have a temperature of 67°. 

‘The amount of heat required to raise a kilo of water 1” in temperature 
isa definite quantity. The specific heat of my substance is the amount of 
heat required to raise one kilc of that substance 1° in temperature. ex- 
pressed in terms having the amount of heat required to raise a kilo of 
water 1° as unity. 

Spectroscopy.—Light in passing through a prism is uot only re- 
fracted into a different course, but is also decomposed or dispersed into 
different colors, which make up a spectrum. A spectrum is one of three 
Kinds: 1.) Continuous, consisting of a continuous band of colors: red, 
orange, yellow, green, blue, indigo, and violet. Such spectra are pro- 
duced by light from white-hot solids and liquids, from gas-light, candle- 
light, limelight, and electric light. 2.) Rright-line spectra, composed of 
bright lines upon a dark ground, are produced by glowing vapors and 
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5 ints ck sli before they enter the prism. 34, the prism, or prisms, c, of 
ases. 3.) Absorption spectra consist of continuous spectra, crossed by dark Slit parallel xy en Pp t 1 

fie or ‘bands, aad abe piodueed by light passing through « solid, liquid, dense » usually of 60°, and so placed ~~ its pace | ge ia Paral- 
or gas, capable of absorbing certain rays. Examples of bright-line and lel to the slit. 4th, an observing telescope, d, so arranged as to receive 
absorption spectra are shown in Fig. 14. the rays as they emerge from the prisms. Besides these parts spectro- 
34 scopes are unually fitted with some arbitrary graduation, which serves to 

The f sun-light belongs to the third class. It is not con- 4X the location of lines observ: direct vision spectroscopes a com- 
tionous, bul ie crossed by © Great nonabigs of dite lines, known as Fraun- pease Prism is used, so made up of prisms of different kinds olgiane that 

> y 6 emerging ray is nearly in the same straight line as the entering ray. 


Red. Orange, Yelm. Green, Blue, nig Vist As the spectra produced by different substances are characterized by 
ON ye ‘ie post 
fase D0 Eb wired. The usual method consists in determining their relation to the 
cipal Fraunhofer lines. 
Eines vary with the nature of the substance of which 


BP omep 


Hi 
By 


scale of wave-lengths, 
the abscisses with the arbitrary scale of the instrument The 
of carefully determing) in 
and marked upon the paper with a x at the 
36 
it where the line of its wave-length and that of its Position in the ar- 
cross ach other. Through these x a curve is then drawn 
regularly as possible. In noting the position of an absorption-band, 
the position of its centre in the arbitrary scale is-observed, and its value 
in wavelengths obtained from the curve, which, of course, can only be 
used with the scale and prism for which it has been made, 

—A ray of light passing from one meditm into another 
of different density, at an angle other than 90° to the plane of separation 
of the two media, is de! from its course, or refracted. Certain sub- 
stances have the power, not only of deflecting a ray falling upon them in 
certain directions, but also of dividing it into two rays, which are pecu- 


jf 
F 
i 
} 


fl 
i 


Reculiarly cut (a Nichol's prism), also at a certain angle, it is extinguished. 
he crystal which produces the polarization is called the polarizer, and 


ted as to extinguish a 
ray passing through the former, certain substances are brought between 
them, light again passes through the analyzer ; and in order again to pro- 
duce extinction, the analyzer must be rotated upon the axis of the ray to 
the right or to the left. “Substances capable of thus influencing polarized 
ait inti i i letters light are said to be optically active. If, to produce extinction, the analyzer 
helen es the most distinct of which are designated by 1 (No. 1, i tarned in the dt retin ihe hands of & wath, Sis wibetatonis at 
The spectroscope consists of four essential parts: Ist, the slit, ¢, Fig. be dextrogyrous ; if in the opposite direction, levogyrous. 

15; alineer opening between two accurately ight and parallel knife. | The distance through which the analyzer must be turned depends upon 
35; the peculiar ower of the optically active substance, the length ofthe 

rare A : «io column interpo concentration if in solution, and the wave-leng! 
sasen 1, 2c the collimating lens, b; s biconvex Jens in whose principal Of the original ray of light. The specific ro/ary power of a substance is 
focus the slit is placed, and whose object it is to render the rays from the {he rotaticn produced, in degrees and tenths, by one gram of the sub- 
< stance, dissolved in one cubic centimetre of a non-active solvent, and ex- 
amined in a column one decimetre long. The specific rotary power is 
determined by dissolving a known weight of the substance in a given vol- 
ume of solvent, and observing the angle of rotation produced by a column 
of given length. Then let p = weight in grams of the substance con- 
tained in 1 e.c. of solution ; 2 the length of the column in decimetres ; a 


the angle of rotation observed ; and [a] the specific rotary power sought, 
we have 


a 
[a =—. 


In most instruments monochromatic light, corresponding to the D line of 
the solar spectrum, is used, and the specific rotary power for that ray is 
expressed by the sign (a]>. ‘The fact that the rotation is right-handed 
is expressed by the sign +, and that it is left-handed by the sign —. 

It will be seen from the above formula that, knowing the value of [a], 
for any given substance, we can determine the weight of that substance 
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in a solution by the formula 
a 


Peale xt 


The polarimeter or sarcharometer is simply a peculiarly constructed 
polariscope used to determine the value of a 


PART If. 


SPECIAL CHEMISTRY. 
CLASSI. 


TYPICAL ELEMENTS. 


Hrpsoors—Oxrazx. 


Axrnovon, in a strict sense, hydrogen is regarded by most chemists as 
the one and only type-element—that whose atom is the unit of atomic and 
molecular weights the important part which oxygen plays in the forma- 
tion of those compounds whose nature forms the basis of our classification, 
its ncid-forming power in organic compounds, and the differences existing 
between its properties and thoee of the elements of the sulphur group, 
with which it is usually classed, warrant us in separating it from 
other elements and elevating it to the position it here occupies. 


HYDROGEN. 


ivalent—Atomic weight = 1—Molecular =2- 
One ttre weighs 0.0696 gram t —100 cubic inches 
nis J—1 gram measures 11.19 litres t—1 grain mearures 
—Name derived from up = water, and yernis == I pro- 
duce—Discovered by Cavendish, in 1768. 

© Air = 1, When the ep. gr. is referred to H = 1, A is replaced by 1. 

At 0° C. and 760 mm. barometric pressure. 

At 60° F. and 80 inches baz. pressure. 


Coormsen—Ocsure free in volcanic guaca in fre-damp, orebaded in 
meteorites, in the gases exhaled from the lungs, ani in those of the 
stomach and intestine. In combination in water, hydrogen salphide, am- 
monincal compounds, and in many organic substances. 
‘Pagpanation.—(1.) electrolysis of water, H is gi off nt the nega- 
tive pole. Tulized hed pure Hie required, ig ties 
38 


the disassociation of water at igh temperatures. 
&} By the Sic Saitoa of water by vartin emia ‘The alkaline 


decompose water at the ordinary 
Ns, + 2H,0 = 3NsHO + 4, 
Godin, Water, Salam bydrata, Hydrogen. 
What part the water plays in the reaction is still a suvject of discus- 
sion ; it ia probable that its action is rather physical than chemical. 


Chemically pure zinc, or zinc whose surface has been coated with an alloy 

of zine and mercury, does 
not decompose the acid un- 
less it forms part of a gal- 
vanic battery whose circuit 
is closed. “The zincs of 
galvanic batteries are there- 
for coated with the alloy 
mentioned —are amalga- 
mated —to prevent waste 
of zine and acid. 

‘This method is resorted 
to for obtaining H ; the gas 
s0 obtained is, however, 
contaminated with 
quantities of other gases, 
hydrogen phosphide, sul- 
phide, and arsenide. 


Pro. 16, 


st ondinary tamperatares. are bas. prparctin one athe format apparatus mown in Fgh, 
"Thu ld roneral ie plnoot in the larger cle Pl. 

sng gin te ts Pg Pe Sarva int 

Fa pietge!” ortng bute Pig, 17 ( lled with es The was-botion are 

Bes es tide lls inburiy, “Tho apparaton, Pig 1, hea the wivantag ef elgg alwayy ren for 

Ta ee span the tos ence rt ee clon the ecrmal pears deperma he eve of 

BE glia’ tne the taper of broken pam hd the ection fe avretd. 
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Some other metals, such as iron and copper, effect the decomposition 
only at high temperatures : 


3Fe, + SHO = 2Fe0, + 8H, 

Trea. Wate, Tellrlo taeda. Hydrogen. 
(4.) By decomposition of water, passed over red hot coke : 

C + 20 = CO, + 2H, 

Carbon. Water, Carbon dloride, Hydrogen. 

or at a higher temperature : 
2¢ + 20 = 20 + 2H, 
carton. Water, Oarton mouoride, Hydrogen. 


(5.) By decomposition of mineral acids, in the presence of water, by 
zine and certain other metals : 


Prorenrizs.—Physical.—Hydrogen is a colorless, odorless, tastelesa 
gat 1447 times lighter than air, being the lightest substance known. 
weight of a litre, 0.0896 gram, is called a crith (xpubhj = barleycorn). 

‘89 
It is almost insoluble in water and alcohol In obedience to the law: T'he 


dif ebity of too gee varia inversely as the square roots of their densities, 
it is the most rapidly diffusible of gases. The rapidity with which this 
diffusion takes place renders the use of hydrogen, which has been kept 


for even a short time in 


to be 
occluded. Palladium ab- 
sorbs 376 volumes at the 


ordinary temperature ; 643 
vols. at 90° (194° F.), and 
526 vols. at 245° (473° F.). 
The occluded gas is driven off by the application of heat and pomseaies 
great chemical activity, similar fo that which it has when in the nascent 
state, This later quality would seem to indicate that the gas is contained 
in the metal, not in a mere physical state of condensation, but in chemical 
combination. 

Chemical. Hydrogen exhibits no great tendency to combine with other 
elements at ordinary temperatures ; tho only one with which it combines 
‘under such circumstances is cllorine, and ten only under the influence 
of light. It does not support combustion, but, when ignited, burns with 
a pale blue and very hot flame ; the result of the combination being water. 
Mixtures of hydrogen and oxygen (in the proportion of 2H to O) explode 
violently on the approach of Same or by the passage of the electric spark, 
the explosion being caused by the sudden expansion of the vapor of water 
formed, under the influence of the heat of the reaction, Hydrogen also 
unites with oxygen when brought in contact with spongy platinum. 

Many compounds containing oxygen give up that element when heated 
in an atmosphere of hydrogen : 


Cu0 + H, = Cu 
Cape eaite,  Mydragen, Copper. 


The removal of oxygen from a compound is called a reduction or deozi- 
dat 


+ HO. 


Water. 


ion. 

At the instant that H is liberated from its compounds it has a deoxi- 
dizing power similar to that which ordinary H_ possesses only at elevated 
temperatures. The greater energy of H, and of other elements as well, in 
this nascent state, may be thus explained: free H exists in the form of 
molecules, each one of which is composed of two atoms At the instant 
of its liberation from 2 compound, on the other hand, it is in the form of 
individual atoms, aud that portion of force required to split up the mole: 
cule into atoms, necessary when free H enters into reaction, is not re- 
quired when the gas is in the nascent state, and consequently a less addition 
of force in the shape of heat is required to bring about the reaction. 

In its physical and chemical properties, this element. more closely re- 
sembles those usually ranked as metals than it does those forming the 
class of metalloids, among which it is usually placed ; ite conducting power, 

40 


its appearance in the liquid form, as well as ite relation to the acids, which 
may be considered as salts of H, tend to separate it from the metalloids 
‘Amanrmcat Cuanscrens—(1.) Burns with a faintly blue flame, which 
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deposits water on a cold surface brought in contact with it; (2.) Mixed 
with oxygen, explodes on contact with flame, producing water. 


OXYGEN. 


—Orxygen is the most abundant of the elements. It exists 


Ooounmmncn. 
free in atmospheric air ; in combination in a great number of substances, 
mineral, vegetable, and animal. 

Parpanation.—(1.) By heating certain oxides : 


2Hg0 


Mercaric oxide. 


Wg + 0, 


Mercury. Oxyzen. 


‘This was the method used by Priestley: 100 grams of mereuric oxide 
produce 5.16 litres of oxygen : 


3Mn0, 
Mangunem diocite, 


The black oxide of man, 
retort (Scheele, 1775) ; an: 


1, + 0, 
‘rimangaais tetroxide 


Oxygen. 


ese is heated to redness in an iron or clay 
100 grams yield 8,51 litres of oxygen. 
(2.) By the electrolysis of water, acidulated with sulphuric acid, O is 
given off at the positive pole. 

(8.) By the action of sulphuric acid upon certain compounds rich in O : 
manganese dioxide, potassium dichromate, and plumbic peroxide : 


2Mn0, + 2H,S0, 2MnSO, + 2H,0 + 0, 
Mangasor dlorde, Salpburic acid, Manganootaniphate. Water. Oxygen. 


1s of manganese dioxide produce 1?,82 litres of O. 
Ey decompostag ‘H,SO, at a red heat, 2H,SO, = 280, +2H,0+ 
By the decomposition by heat of certain salia rich in O ; alkaline 
permanganates, nitrates, an rates. 
‘The best method, and that usually adopted, is by heating a mixture of 
potaerium chlorate and manganese dioxide in equal parts, moderately at 
and more strongly toward the end of the reaction. At the end of the 
operation the manganese dioride remains, apparently unaltered, and it is 
bable that during the action it goes through a series of oscillating oxi- 
Ritions and deosidstions, which take place st a lower temperature than 
that required for the decomposition of the chlorate alone. 
The chlorate gives up all ita O (27.26 litres from 100 grains of the salt), 
according to the equation : 


a) 
i} 


2KCl, = 2KCl + 80, 
Potamlam cbloate, —Fetamlam eblece. Oxygen. 
41 


‘The operation may be conducted in the apparatus shown in Fig. 18, or, 
‘on a large scale, with a copper or iron retort. 
Provaanima — Physical Oxygen is  colories, odorlee,tasiclean gus 
sparingly soluble in water, somewhat more soluble in absolute 
It liqueties at — 140° (229° F-.) under a pressure of 300 atmospheres. 
Chemical.—Oxygen is characterised, chemically, by the strong ten- 
dency which it exhibits to enter into combination with other elements, only 
one of which is known, i.c., fluorine, that does not form an oxygenated 
compound. With most cements it unites directly, ly at elevated 
temperntures. In many instances this union is attended by the appear. 


hol. 
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ance of light, and always by the extrication of heat. ‘The luminous union 
of O with another element constitutes the familiar phenomenon of combus- 
tion, and is the principal source from which we obtain so-called artificial 
heat and light. A body is said to be combustible when it is capable of so 
energetically combining with the oxygen of the air as to liberate light as 
wellas heat. Gases are said to be supporters of combustion, when com- 
bustible substances will unite with them, or with some of their constitu- 
‘ents, the union being attended with the appearance of heat and light. 
The distinction between combustible substances and supporters of com- 
bustion is, however, one of mere convenience ; the action taking place be- 
tween the two substances, one is as much a party to it as the other. A 
jet of air burns in an atmosphere of cosl-gas as readily as a jet of conl-gas 
burns in air. 

The compounds of oxygen—the oxides—are divisible into three 


naps : 
SOL Asteytridea-uiies capablelo! coil ng with water to form acids. 
Thus sulphuric anhydride, SO,, unites with water to form suipluric acid, 


The term “anhydride” is not limited in application to binary com- 
Pounds, but applies to any rubstance capable of combining with water to 
form an acid, ‘Thus the compound 0,H,O, is known as acetic anhydride, 

42 
becanse it combines with water to form acetic acid : C,H,O, + H,O — 
2C,H.0,. (See compounds of arsenic and sulphur, p. 88.) : 

2. Basic oxides are sach as combine with water to form bases. Thus, 
calcium oxide, CaO, unites with water to form calcium hydrate, CaH,O,, 

8, Saline, neutral, or indifferent oaides are such as are neither acid tor 
basic in character. In some instances they are essentially neutral, as in 
the case of the protoxide of lydrogen or water. In other casea they are 
formed by the union of two other oxides, one basic, the other acid in qual- 
ity, such as the red oxide of lead, Pb,O,, formed by the union of a mole. 
cule of the acidulous peroxide, PbO, with two of the basic protoxide, 
PbO. It is to oxides of this character that the term “saline” properly 
applies. 

The process of respiration is very similar to combustion, and as oxygen 
gas is, the best supporter of combustion, 0, in the diluted form in which 
it exists in utmospheric air, it is not only the best, but the only supporter 
of animal respiration. (See carbon dioxide.) 

Awaryricat Cuanacrexs.—1.) A glowing match-stick bursts into flame in 
free oxygen. 2) Free O when mixed with nitrogen dioxide produces a 


brown gas. 
OZONEALLOTROPIC OXYGEN. 


Air through which discharges of static electricity have been passed, 
and oxygen obtained by decomposition of water (if electrodes of gold or 
platinum be used), have a peculiar odor, somewhat resembling that of sul- 
phur, which is due to the conversion of a part of the oxygen into ozone. 

ne bas not been obtained free from oxygen ; indeed, the highest 
degree of concentration which has been reached docs not exceed ten por 
cent. of ozone. Thus diluted, ozone is produced : 1.) By the decomposi- 
tion of water by the battery. 2.) By the slow oxidation of phosphorus in 
damp air. 3.) By the action of concentrated sulphuric acid upot barium 
dioxide. 4.) By the passage of silent electric discharges through nir or 
oxygen. 

the Breparation of czonizeil oxygen the best results are obtained by 
passing a slow current of oxygen through an apparatus made entirely of 
glass ind platinum, cooled by a current of cold water, and traversed by 
he invisible discharge of au snduction coil. 

Under the most favorable conditions hitherto attained, the nearest np- 
prova to pure ozone has been ten parts in one hundred, the remainder 
ing unaltered oxygen. 

‘When oxygen is ozonized it contracts slightly in volume, and when the 
ozone is remoted from ozovized oxygen by mercury or potassium iodide 
the volume of the gas is not diminished. These facta, and the great chem- 
ical activity of ozone, have led chemists to regard it as condensed oxygen ; 
the molecule of ozone being represented thus (000), while that of ordi- 
nary oxygen is (00). 


and alkalies In the presence of moisture it is slowly converted into oxy- 
gen at 100° (212° F.), a change which takes place rapidly and completely 
F). 
potassium iodide with formation of potassium hydrate and liberation of 
iodine ; it oxidizes all metals except gold ‘and platinum, in the presence 
of moisture ; it decolorizes indigo and other organic pigments, and acta 
rapidly upon rubber, cork, and other organic substances. 
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Amatrnoa, Cuanscram.—L) Neutral litmus with 
solution of potassium iodide, is turned blue when to air contain- 
ing ozone. ‘The same litmus paper without iodide is not affected. 2) 
‘Manganous sulphate solution is turned brown by ozone. 3.) Solutions of 


thallons salts are colored yellow or brown by ozone. 
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‘When inhaled, air containing 0.07 gram of ozone per litre causes in- 
tense coryza and hemoptysis. It is probable that ozone is by no means 
as constant a constituent of the atmosphere as waa formerly 

(Bee Hydrogen dioxide.) 


Compounds of Hydrogen and Oxygen. 


‘Two are known—hydrogen oxide or water, H,O; hydrogen peroxide 
or oxygenated water, H,O,. 


Water. 


H,0—Molecular weight = 18—Sp. gr. = 1—Vapor density = 0.6218 A 
—Composition discovered by Priestley in 1780. 


Oceurnexce—In unorganized nature 
atmospheric air and in voleanic gases; in 
seri eolid fo socw, ion, and hall 

‘As water of crystallization it exists in definite proportion in certain 
ceryatals, to the maintenance of whose shape it is necessary. 

In the organized world H,O forms a constituent part of every tissue 
and fluid. 

Foraarion.— Water is formed: 1. By union, brought about by eleva- 
tion of temperature, of one vol. O with two vola 

2. By burning H or substances containing it in air or O. 

3, By heating organic substances containing H to redness with cupri 
oxide, or with other substances capable of yielding O. This method of 
formation is utilized to determine the amount of H contained in organic 
substances. 

‘4. When an acid and a hydrate react upon each other to form a salt : 


0 exists in the gaseous form in 
the liquid form very abundantly ; 


KHO = SO, oO 
Pane are slags EES 
5. When a metallic oxide is reduced by hydrogen : 
cu0 + H, = Ga + HO 
‘Caprio oxide. ‘Hydrogen. Copper. ‘Water, 


6, In the reduction and oxidation of many organic substances. 

Paro H,O ia not found in nature.“ When required pure itis separated 
from suspended matters by filtration, and from dissolved substances by 
distillation, 

Provenriss. — Physical.—With a barometric pressure of 760 mm. H,0 is 
solid below 0° (32° F.) ; liquid between 0° (82° F,) and 100° (212°'F.) ; 
aud gaseous above 100° (212° F.). When H,O is enclosed in capi 
tubes, or is at complete rest, it may be cooled to —15° (5° F.) without 
solidifying. If at this temperature it be agitated, it solidifies instantly 
and the temperature suldenly risen to 0° (82 F.). ‘The melting point of ice 
is lowered 0.0075° (0.0135° F.) for each additional atmosphere of pressure. 
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The boiling-point is subject to iter variations than the st 
point. It is the lower as the me diminished, and the Moe at 
is increased. Advantage is taken of the reduced boiling-point of solutions 
in vacuo for the separation of aubstances, such as cane sugar, which are 
injured at the temperature of boiling H,O. Ou the other hand, the in- 
creased temperature that may be im to liquid H,O under pressure 
is utilized in many im the laboratory and in the arts, for effecting 
solutions and chemical actions which do not take place at lower tempera- 
tures. The boiling-point of H,O holding solid inatter in solution is higher 
than that of pure H,O, the degree of increase depending upon the amount 
and nature of the substance dissolved. On the other hand, mixtures of 
0 with liquids of lower boiling-point boil at temperatures less than 100° 
(212° F.), Although the conversion of water into water-gas takes place 
most actively at 100° (212° F.), water and ice evaporate at all tempera- 
tures. 

‘Water is the best solvent we have, and acts in some instances as a sim- 
ple solvent, in others as a chemical solvent. 

When a solid absorbs sufficient water from the air to form a solution it is 
said to deliquesce. 

Gases are more soluble in cold than in hot liquids. Hydvogen forms an 
exception to this rule, being equally soluble in all temperatures. 

solubility of a gas in water varies directly ax the pressure. 

In most casex solids are more soluble in hot than in cold liquids. 

When a liquid contains as much of a dissolved substance as it is capable uf 
holding at the existing temperature, tt is said to be saturated. 

Solutions of certain salts, saturated at high temperatures, may be 
cooled without depositing any of tho salt; they are then euper-raturated, 
and contain more of the dissolved substance than they could take up at 
the lower temperature. 

[Anmtamnted polation of one anbstarion in HO is often capable of dis- 
solving considerable quantities of another substance, and of then becom- 
ing capable of taking up a further quantity of the first substance. 
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_ said to effloreace ; those which do not are said 
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‘The power of H,0 to dissolve gases increases with increased pressure. 

Fats, resins, and, in general, organie substances containing a large 
number of carbon atoms, are insoluble in H,O. 

‘Vapor of water is colorless, transparent, and invisible. Sp. gr. 0.6234 
Aor? H. A litre of vapor of water weighs 0.8064. The latent heat of 
‘vaporization of water is 536.5 ; that is, as much heat is required to vapor- 
ize 1 kilo. of water at 100° as would suffice to rise 586.5 kilos. of water 
1° in temperature. In passing from the liquid to the gaseous state, water 
expands 1,696 times in volame. 

Chemical.—Water may be shown to consist of 1 vol. O and 2 vols, H, 
or 8 by weight of Oand I by weight of H, either by analysis or synthesis 

Analysis is the reducing of a compound to its constituent elements. 

Synthesis is the formation of a compound from its elements, A partial 
synthesis is one in which a complex compound is produced from a simpler 
‘one, but not from the elements. 

‘Water may be resolved into its constituent gases : Ist. By electrolysis 
of acidulated water ; H being given off at the negative and O at the posi- 
tive pole, 2d. By passing vapor of HO through a platinum tube heated 
to a whiteness, or through a porcelain ‘tube heated to about 1,100°. 8d. 
By the action of the alkaline metals. Hydrogen is given off, and the me- 
tallie hydrate remains in solution in au excess of H.O. 4th. By passin, 
vapor of HO over red-hot iron. Oxide of iron remnins and H is given o 
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‘Water combines with oxides to form new compounds, some of which 
are acids and others bases, known as hydrates, 

A hydrate is a compound formed by the replacement of part of the hydro- 
gen af water by another element or radical. 

e hydrates of the electro-negative elements and radicals are acids ; 
most of of the electro-positive elements and radicals are basic hydrates, 

‘A compound capable uf combining with water to form an acid is called an 
anhydride. 

Feeder in assuming the crystalline form, combine with a 
definite proportion of water, which ia known as waler of crystallization, and 
whose presence, nlthough necessary to the maintenance of certain physical 
characters, such as color and crystalline form, does not modify their chem- 
ical reactions. In many instances a portion of the water of crystallization 
may be driven off at a comparatively low temperature, while a much higher 
temperature is require: to expel the remainder. This latter is known os 
water of constitution, 

bol aq (Latin, aqua) is frequently used to designate the water 
of crystallization, the water of constitution being indicated by H,O. Thus 
MgSO, H,O + 6 Aq represents inagnesium sulphate with one molecule of 
water of constitution and six molecules of water of crystallization. We 
consider it preferable, however, as the distinction between water of ery's- 
tallization and water of constitution is only one of degree and not of kind, 
to use the nymbol Aq to designate the sum of the two ; thus, MgSO, + 
1 


Ag. 

Grystals whicis lose their water of crystallization on exposure to air are 

to be permanent. 

‘Water decomposes the chlorides of the second class of elements (those 
of carbon only at high temperatures and under pressure); while the 
chlorides of the elements of the third and fourth classes are either insolu- 
ble, or soluble without decomposition. 

‘Naronat Warers.—Water, as it occurs in nature, always contains solid 
and matter in solution, and frequently solids in suspension. 

fatural waters may be classified, according to the nature and quantity 
of foreign matters which they contain, into polable and unpotable waters. 
To the first class belong rain-water, snow- and ice-water, spring-water 
(fresh), river-water, Inke-water, and well-water. ‘To the second class belong 
stagnant waters, sea-water, and the waters of mineral springs. 

“Rain-water is usually the purest of natural 0 far as dissolved 
solids are concerned, containing very small quantities of the chlorides, 

and nitrates of sodium and ammonium. Owing to the large 
surtace ¢: during condensation, rain-water contains relatively large 
quantities of dissolved gen, nitrogen, and carbon dioxide ; and 
sometimes hydrogen sulphide and sulphur dioxide. The absence of car- 
bonates and the presence of nitrates and oxygen render rain-water particu- 
larly prone to dissolve lead when in contact with that metal. In summer, 
rain-water is liable to become charged with vegetable organic matter sus- 
pended in the atmosphere. 

Jee-water contains very small quantities of dissolved solids or gases, 
which, during freezing, remain in great part in the water. Sus- 
pended impurities are imprisoned in the ice and liberated when this is 
melted. 

‘Melied snow contains about the same proportion of fixed solid matter 
‘aa rainwater, but a less proportion of ammonisoal salts and of guses. 

i is rain-water which, having percolated through a portion 
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of the earth's crust (in which it may 
an 


also have been subjected to 
has become charged with solid 


pressure) 
gaseous Seber eeig ike 
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quantity according to the nature of the strata through which it has perco- 
Inted, the duration of coniact, and the pressure to which it waa subject 
during euch contact. 

‘Spring-waters from igneous rocks and from the older sedimentary for- 
mations are fresh and sweet, and any spring-water may be considered such 
whose temperature is dena than 20° CoE and which does not contain 
more than 0.4 gram of solid matter to tI (28 grains 3 
vided that a large proportion of the solid matter does patos ap pats 
having ‘a medicinal action, and that sulphurous geses and sulphides are 
al it. 

Artesian wells are artificial springs, produced by boring in a low-lying 
district, until a pervious layer between two impervious strata is reached ; 
the outcrop of the system being in an adjacent elevated region. 

River-water is a mixture of rain-water, spring-water, and the drainage 
water of the district through which the river flows, to which snow-water, 
ice-water, or sea-water is sometimes added. The water of a river flowing 
mpidly through a granitic region is, unless polluted by man, bright, fresh, 
and highly adrated ; that of a stream flowing sluggishly through rich al- 
luvial land is unaérated, and rich in dissolved and suspended solids. 

The amount of dissolved solids in river water increases with the dis- 
tance from its source. 
the discharge into them of the sewage of towns and cities, or of the waste 
products of factories. 

Lake-water is an accumulation of river- and rain-water. As the waters 
of lakes ure kept in constant agitation both by the wind and by the eur- 
rent, they become to a great extent purified from organic contamina- 
tion, 

Well-water may be very good or very bad. If the well be simply a res- 
ervoir dug over a spring, and removed from sources of contamination, it 
has all the characters of fresh spring-water. If, on the other hand, it be 
simply a hole dug in the earth, the water which it contains is the surface 
water which has percolated through the thin layer of earth corresponding 
to the depth of the well, and is consequently warm, unsérated and charged 
with cryanie impurity. 

Wells dug near dwellings are very liable to become charged with the 
worst of contaminationa, animal excreta, by their filtration through the 
soil, either by reasén of the fracture of the house-drain or otherwise. 

Therumrrses mm Porasue Warers.—A water to be fit for drinking pur- 

should be cool, limpid, and odorless. It should have an agreeable 
neither flat, salty, nor sweetiah, and it should dissolve soap readily, 
without formation of any flocculent precipitate. 

Although it is safe to condemn a water which does not possess the 

it is by no means safe to regard all waters which do pos- 
ees them as beyond suspicion. To determine whether a water is potable 
it must be more carefully examined as to the following constituents ; 

Total solids.—The amount of solid material dissolved in potable waters 
varies from 5 to 40 in 100,000; and a water containing more than the 
latter quantity (28 grains per gall.) is to be condemned on that account 
alone. 


ditermine te quantity of total wll 28 0.0, of the fitered water are evaporated to drynem in 8 
kt tae ova he wtih The tn wi he sted iy Fea yell 


Westone and again increase in weight malted by 00% gives the otal sll fs pate 
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per 100,000, 


Hardness.—The greater part of the solid matter dissolved in natural 
waters consista of the salts of calcium, accompanied by less quantities of 
the salts of magnesium. The calcium salt is usually the carbonate or the 
sulphate; sometimes the chloride, phosphate, or nitrate. 

‘A water containing an excess of calcareous salt is said to be hard, and 
one not so charged is said to be soft. If the hardness be due to the pres- 
‘ence of the carbonate it is tem if due to the sulphate it is perma- 
nent, Calcium carbonate is almost insoluble in pure water, but in the 

resence of free carbonic acid the more soluble bicarbonate is dissolved, 

mat on the water being boiled, it is decomposed with precipitation of the 
carbonate if the quantity exceed 0.5 gram per litre. As calcium sulphate 
is held in solution by virtue of its own, albeit aparing, solubility, it is not 
deposited when the water is boiled. 

‘An accurate determination of the quantity of calcium and magnesium 
salts in water is rarely required ; it is, however, frequently desirable to de- 
termine their quantity approximately, the reeult being the degree of 

ness. 


Yor this purpose 1 solntion of soap of known 
sn of alrdried, white Castile 
Eine wether tle sla 


srengh fe required, This i rade by diectving 19 
ot ino thin shaving a's tire of iss aloona op. gr, 0.98) " To 
tt ep, cof a malt, rade by iy 
‘ ed with water 
ded uatile peraatent iaber ia Ee Ti 11 ce wf eosp salotion bave 
tirength ; ia greater or fom quanticy have been ulded ie mast be concentrated 
othe exo oF dedciensy.” The soap solution must not be Altered, bat, i turbid, 


ing. 
‘Woe. of the water to be towed 


A good drinking-water should not have a hardness of more than fifteen. 


108 


The chief sources of pollution of river-water are by the 
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Organic Matter—The most serious of the probable contaminations of 
drinking-water is that by organic matters containing nitrogen. When 
even moderate quantity, and when, at the same time, 

ine is than usual, the water has been con- 
taminated by animal excreta and contains, under suitable conditions 
the causes of disease, be they germs or poisons. 

Of the methods suggested for the determination of the amount of or- 
ganic matter in natural waters there is unfortunately none which ia eaay 
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and st the same time reliable. That which yieids the beat 
Wanklyn’s process : 


The following solutions are required; a, Made by, 200 grams of potaasium hydrate and # 
(frams of potassium permanganate in a tre of water, ‘The salntion is bolled Gown to about 12 e.s., cooled, 
od trong torial balk by te adton cf Deided %, fir ot 
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Atbeminold ammonia per Mtre.... ‘104 milige. 


even if it 


nately acted upon by it and by the air. On the other hand, waters con. 

taining carbonates or free carbonic acid may be left in eontact with lead 

with comparative impunity, owing to the formation of a protective coating 
49 


GRANDDAD'S BOOK OF CHEMISTRY 


of the insoluble carbonate of lead on the surface of the metal. This does 
not apply, however, to water charged with a large excess of carbon dioxide 
under pressure, Of all natural waters that most liable to contamination 
with lead is rain-water; it contains ammonium nitrate with very small 
quantities of other salts; and it is highly aérated, but contains no car- 
Donates and comparatively small quantities of carbon dioxide. Obviously, 
therefor, rain-water should neither be collected from a leaden roof, nor 
stored in leaden tanks, nor drank after having been long in contact with 
lead pipes. Asa rule, the purer the water the more liable it is to dissolve 
lead when brought in contact with that metal, especially if the contact 
occur when the water is at a high temperature, or when it lasts for a long 
riod. 

PeM'To determine the ‘power of water for dissolving lead, take two tumblers 
of the water to be tested ; in one place a piece of lend, whose surface hns 
been scraped bright, aul allow them to stand twenty-four hours. At 
the end of that time remove the lond aud pass sulpburetted hydrogen 
throuzh the water in both tumblers; if the one which contained the metal 
beconte perceptibly darker than the other, the water has a power of dis- 
solving lead such as to render its contact with surfaces of that metal dan- 
gevous if prolonged beyond a short time. 

To test for the presence of poisonous metals, solution of ammonium 
sulphydrate is added to the water contained in a porcelain capsule. If a 
dark volor be produced, which is not discharged on addition of hydro- 
chloric acid, the water is contaminated with lead or copper. 


or it anatitative ucrninations rlylons conuiatng knows quantities ofthe poimnous metals ae ant: 
for aM atte 
Ntre 


the number of oomtigentne of He mietal tn Jie ut water 


Suspended solids.—Most natural waters deposit, on standing, more or 
leas solid, insoluble materinl. ‘These substances have been either sus- 
pended mechanically in the water, which deposits them when it remains 
at rest, or they have been in solution, and are deposited by becoming in- 
soluble as the water is deprived of carbon dioxide by exposure to air and 
by relief from pressure. 
conical laa and should bo 
fe icy of sid 
Retain iti ani weights ‘Tho difurence ocwevn the two wages the welght of ha 
Slit ofthe waters 
Purification of water,—The artificial means of rendering a more or less 
contaminated water fit for use are of five kinds: 1. Distillation ; 2. Subsi- 
dence ; 3. Filtration ; 4. Precipitation ; 6. Boiling. 
‘The method of distillation is used in the laborator 
water is desired, and also nt sea upon steamships, 
sels upon occasion. Distilled water is, however, too for continued 
use, being hard of digestion, and flat to the taste from the absence of 
gasea and of solid matter in solution. ‘When circumstances oblige the uso 
of such water, it shouid be agitated with air, and should be charged with 
inorganic matter to the extent of about 0.03 gram each of calcic bicarbon- 
wv Purifeation by meeidene is edoplad precip 
ification by subsidence is adopted only as an adjunct to precipitation 
and filtration, panipagres separation of dale Particles Of xbpended 
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‘The ideal process of filtration consists in the separation of all particles 
of suspended matter, without any alteration of such substances as are held 
in solution. In the filtration of potuble waters on a large scale, however, 
the more minute.particles of suspended matters are only partially sepa- 
rated, while, on the other hand, an important change in the dissolved 
materials takes place, at least in certain kinds of filters, in the oxidation of 
organic matters, whether in solution or in suspension. In the filtration of 
large quantities of water it in passed through sand or charcoal, or through 
both substances arranged in alternate layers. Filtration through charcoal 
is much more effective than that through sand, owing to the much greater 
activity of the oxidation of nitrogenized organic matter in the former case. 

ipitation processes are only adapted to hard waters, and are de- 
igned to separate the excess of calcium sult, and at the same time a con- 
lerable quantity of organic matter, which is mechanically carried down 
with the precipitate. ‘The method ‘usually followed conaista in the addi. 
tion of lime (in the form of lime-water), in just sufficient quantity to 
neutralize the excess of carbon dioxide present in the water. ‘The added 
lime, together with the calcium salt naturally present in the water, is then 
Precipitated, except that amall portion of calcium carbonate which the 
water, freed from carbon dioxide, is capable of dissolving.’ To determine 
when sufficient lime-water has been added, take a sample from time to 
time during the addition, and test it with solution of silver nitrate until a 
brown precipitate is formed. At this point cease the addition of lime- 
water and inix the limed water with further portions of the hard water, 
until a sample, treated with silver-nitrate solution, gives a yellowish in 
place of a brown color. 
Tho purification of water by boiling can only be carried on upon a small 


tnd 
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scale ; it is, however, of great value for the softening of temporarily hard 
waters, and for the destruction of organized impurities, for which latter 
it should never be neglected during outbreake of cholera and 

id, if, indeed, water be drank at all at such times, 

‘Morena, Warzes—Under this head are classed all waters which are of 
therapeutic or industial value, reason of the quantity or nature of the 
i solids which they contain ; or which have a temperature greater 
than 20° (68° Fab.). 

‘The composition of mineral waters varies greatly, socording to the nw 
ture of the strata or veins through which the water passes, and to the 
conditions of pressure and previous composition under which it is in con- 
tact with these deposits 

‘The substances almost universally present in mineral waters are: oxy- 


End chloride ; calcium carbonate and bicarbonate. "Of substances occasion- 
ally present the most important are : sulpbydric acid ; sulphides of wodium, 
iron and magnesium ; bromides and iodides of sodium and magnesium ; 
calcium and magnesium chlorides ; carbonate, bicarbonate, sulphate, per- 
oxide, and crenate of iron ; silicates of sodium, calcium, magnesium, and 
iron ; aluminium salts ; salts of lithiur, cesium, and rubidium ; free eul- 
phuric, silicic, arsenic, and boric acids ; and ammoniacal salts. 

Although a sharply defined classification of mineral waters is not pos- 
sible, one which is useful, if not accurate, may be made, based upon the 

ance of some constituent, or constituents, which impart to the 

water « well-defined therapeutic value. A classification which has been 
generally adopted is into five classes : 

L. Acidulous waters ; whose value depends upon dissolved carbonic acid. 
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They contain but small quantities of solids, principally the bicarbonates 
of sodium and calcium and sodium chloride. 

IL. Alkaline waters ; which contain notable quantities of the carbonates 
or bicarbonates of sodium, potassium, lithium, and calcium, sufficient to 
communicate to them an alkaline reaction, and frequently a soapy taste ; 
either naturally or after expulsion of carbon dioxide by boiling. 

IIL Chatybeate waters ; which contain salts of iron in greater propor- 
tion than 40 milligrams per litre (2.8 grains per gall). They contain fer- 
rous bicarbonate, sulphate, crenate, and apocrenste, calcium carbonate, 
sulphates of potassium, sodium, calcium, magnesium, and aluminium, 
notable quantities of sodium chloride, and frequently small amounts of ar- 
senic. They have the taste of iron and are usually clear as they emerge 
from the earth. Those containing ferrous bicarbonate deposit a sediment 
on standing, by loss of carbon dioxide and formation of ferrous carbonate. 

TV. Saline waters ; which contain neutral salts in considerable quantity. 
The nature of the salts which they contain is 60 diverse that the grou 
may well be subdivided : 7 

‘a. Chlorine waters ; which contain large quantities of sodium chloride, 
agcompanied by less amounts of the chlorides of potassium, calcium, and 
magnesium. Some are so rich in sodium chloride that they are not of 
service as therapeutic agents, but are evaporated to yield a more or less 
pure salt. Any natural water containing more than 3 grams per litre (210 
grains per gall.) of sodium chloride belongs to this class, provided it do 
not contain substances more active in their medicinal action in such pro- 
portion as to warrant its classification elsewhere. Waters containing more 
than 15 grams per litre (1,050 grains per gall.) are too concentrated for 
internal administration. 

8. Sulphate tonters are actively purgative from the presence of consider- 
able proportions of the sulphates of sodium, calcium, and magnesium, 
Some contain large quantities of sodium sulphate, with mere traces of the 
calcium and magnesium salts, while in others the proportion of the sul- 
phates of magnesium and calcium is as high as 30 grams per litre (2,100 
grains per gall,), to 20 grams per litre (1,400 grains per gall.) of sodium 
sulphate. They vary much in concentration ; from 5 grams (350 grains 
per gall.) of total Solids to the litre in some, to near 60 grams per litre 
(4,200 grains per gall.) in others, ‘They have a salty, bitter taste, and vary 
much in temperature. 

y. Bromine and iodine waters are such as contain the bromides or 
ides of potassium, sodium, or magnesinm in sufficient quantity to com- 
municate to them the medicinal properties of those salts. 

Y. Sulphurous waters ; which hold hydrogen sulphide or metallic sul- 
Phides in solation, "They have a dinagreeable olor and are uaually warm, 
‘hey contain 0.2 to 4 grams of solids per litre (14-280 grains per gall.). 

Paystovoorcat. —Water is taken into the body both as a liquid and asa 
constituent of every article of food; the amount ingested by a healthy 
adult being 2 25 to 2.75 litres (24 to 3 quarts) per diem. The greater the 
elimination and the drier the nature of the food the greater is the amount 
of H,O taken in the liquid form. 

‘ater is a coustituent of every tissue and fluid of the body, varying 
from 0.2 per cent. in the enamel of the teeth to 99.5 per cent. in the per- 
spiration and saliva. It constitutes about 60 per cent. of the weight of 
the body. 
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‘The consistency of the various 


does not depeud entirely upon the 
relative proportion of solids and 


.O, but is influenced by the nature of 
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the solids. The blood, althongh liquid in the ordinary sense of the term, 
contains a less proportional amount of H,O than does the tissue of the 
kidneys, and about the same proportion as the tissue of the heart. Although 
the bile and mucus are not as fluid as the blood, they contain a larger 
proportion of HO to solids than does that liquid. 

Water is discharged hy the kidneys, intestine, skin, and pulmonary 
surfaces, The quantity discharged is greater than that ingested; the 
excess being formed in the body by the oxidation of the H of its organic 
constituents, 


Hydrogen Dioxide. 
Hydrogen peroxide~-Oxygenated water, 


H,0.—Molecular weight = 34—Sp. gr. = 1455—Discovered by Thén- 
ard i! 1818. 

This substance may be obtained in a state of purity by accurately fol- 
lowing the process of Thénard. It may also be obtained, mixed with a 
large quantity of H,O, by passing a rapid current of carbon dioxide 
through HO holding hydrate of barium dioxide in suspension —Ba0,H, 
+ CO, = BaCO, + H,O,. It is also formed in small quantity during the 
slow oxidation of many elements and compounds, such ns P. Pb, Zn, Cd, 
Al, aleohol, ether, and the essences. 

The pure substance is a colorless, syrupy liquid, which, when poured 
into H,0, sinks under it before mixing, It has a disagreeable, metallic 
taste, somewhat resembling that of tartar emetic. When taken into the 
mouth it produces a tingling sensation, increases the flow of saliva, and 
bleaches the tissues with which it comes in contact. It is still liquid at 
—30? (—22° F.). Ibis very unstable, and, even in darkness and at ordinary 
temperatures, is gradually decomposed. ' At 20° (68° F.) the decomposi- 
tion takes place more quickly, and at 100° (212° F.) rapidly and with ef- 
fervescence. The dilute substance, however, is comparatively stable, and 
may be boiled and even distilled without suffering decomposition. 

Hydrogen peroxide acts both as a reducing and an oxilizing agent, 
Arsenio, sulphides, and sulphur dioxide are oxidized by it at the expense 
of half its oxygen. When it is brought in contact with silver oxide both 
substances are violently decomposed, water and elementary silver remain. 
ing. By certain substances, such as gold, platinum, and charcoal in a 
state of fine division, fibrin, or manganese dioxide, it is decomposed with 
evolution of oxygen ; the decomposing azent remaining unchanged. 

The pure substance, when decomposed, yields 475 times its volume of 
oxygen ; the dilute 15 to 20 volumes. 

In dilute solution it is used as a bleaching agent and in the renovation 
of old oil-paintings, 

Avatyticat Cuaracrens.—1. To a solution of starch a few drops of 
cadmium iodide solution are added, then a small quantity of the fluid to 
be tested, and, finally, a drop of a solution of ferrous sulphate. A blue 
color is produced in the presence of hydrogen peroxide, even if the solu- 
tion contain only 0.05 milligram per litre. 

2. Add freshly prepared tincture of guaiacum and a few drops of a cold 
infusion of malt,” A blue color—1 in 2,000,000. 
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8. Add the liquid to be tested to mixed solutions of ferric chloride and 
potassium ferricyanide (which should have no blue tinge), A blue color 
—1 in 10,000,000, 

4. Add to 6'c.c. of the liquid sulphuric acid, iodide of zine, starch-paste, 
2 drops of a two per cent. solution of cupric sulphate, and a little one-half 
per cent, solution of ferrous sulphate, in the crder named. A blue color. 

Arwosriuntc Hyprooey Dioxine.—Atmospheric air constantly contains 
small quantities of hydrogeh dioxide, which is also present in rain-water 
and in hail, and in less proportion in snow and hoar-frost. The amount 
present in rainwater varies from 0.008 to 0.499 milligram per litre 
(0.000454 to 0.028 grain per U. 8. gallon), according to the direction of 
the wind and the season of the year. It is more abundant with equa- 
torial than with polar winds, and more abundant in summer than in winter. 
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5. 
CLASS I.—ACIDULOUS ELEMENTS. 


Exemenrs aut or wHose Hyprares ang Actps, AND WHICH DO NoT FoRM Satta 
wir THe Oxactps. 
1 CHLORINE GROUP. 
Fivorme, Cuore Brome. Tonnes. 


The elements of this group are univalent. With hydrogen they form 
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acid compounds, composed of one volume of the element in the gaseous 
state with one volume of hydrogen. Their bydrates are monobasic acida 
when they exist (fluorine forms no hydrate). The first two are gases, the 
third liquid, the fourth solid at ordinary temperatures. They are known 
as the halogens, The relations of their compounds to each other are shown 
in the following table : 


HF, 
HCl, 0 C10, C10, HCIO HOO, HCIO, HOO, 
HBr —— —— HBrO ——* HBrO, HBr0, 
HI — — 10, HIO 4HI0, HIO,’ HIO, 
Hydro-o acl. Monoride, Tvitide. Terorde. Hypo-ous acd. oun acid, oasid. Per atid, 
FLUORINE. 


Symbol = F—Atomic weight = 19—Discovered by Sir H. Davy in 1812. 


Although many attempts have been made to isolate this element, it has 
probably never been obtained in the free state, unless the colorless gas 
Sbiained by G. J. and Th. Knox, by the decomposition of mercury fluo- 
ride and of hydrofluoric acid in vessels of fluor-spar was the element. 
Fluorine forms compounds with all the other elements except oxygen. 


Hydrogen Fluoride. 
Hydroftuoric acid = HF —Molecular weight = 20. 


Hydrofluoric acid is obtained by the action of an excess of sulphuric 
acid upon fluor-spar, with the aid of gentle heat: Ca¥, + HSO, — 
CaSO, + 2HF. Ifa solution be desired, the operation is conducted in a 
platinum or lead retort, whose beak is connected with a U-shaped receiver 
of the same metal, which is cooled and contains a small quantity of water. 

‘The aqueous acid is a colorless liquid, highly acid and corrosive, and 
having a penetrating odor. Great care must be exercised that neither the 
solution nor the gas come in contact with the skin, as they produce pain. 
ful -uleers which heal with difficulty, and also constitutional symptoms 
which may last for days. When the acid has accidentally come in contact 
With the skin the part should be washed with dilute solution of potash, 
and the vesicle which forms should be opened, 
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Both the gaseous acid and its solution remove the silica from glass, a 
property utilized in etching upon that substance, the parte upon which no 
action in desired being protected by a coating of wax. 

‘The presence of fluorine in a compound is detected by reducing the 
substance to powder, moistening it with sulphuric acid in a platinum cra- 
cible, over which is placed a slip of glass prepared as above; at the end of 
half au hour the wax is removed from the glass, which will be found to be 
etched if the substance examined coutained a fuoride. 


CHLORINE. 
Symbol = Cl—Atomio weight = 35.5—Molecular weight =T1—Sp. gr.-= 
2.4502 A—One litre weight 3.17 grama—100 cubic inches weigh 76.3 


grains Name derived from xhupés = yellowish-green—Discovered by Seheele 
in 


Ovournesce.—Only in combination, most abundantly in sodium chlo- 
ride. 

Purramvion.—(1) By heating together manganese dioxide and hydro- 
chloric acid (Scheele). ‘The reaction takes place in two stages: manganic 


loride is first formed according to the equation: MnO, + 4HCl — 
MaCl, + 21.0 ; and is eubsequently desomponed into manganous chlo- 
= Madi, + Cl, : 


ride and chlorine: MnCl, 
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-tabe and the bath heated. ‘The 
‘ot water in B, is then Gried by pamage over the 
3 of it in the Yemel 
‘yal filled with liquid its best to decant the solution of 

‘water and begio anew. A kilo, 


hydrochloric acid in the 
‘also formed : MnO, + 


(2.) By the action of manganese dioxide w 

presence of sulphuric acid, manganous sulphate bei 
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HCl + H,80, = MnS0, + 2H,0+ Cl, The same quantity of chlorine is 
obtained as in (1), with’ the use of half the amount of hydrochloric acid. 

(3.) By heating a mixture of one part each of manganese dioxide and 
sodium chloride, with three parts of sulpburic acid. Hydrochloric acid 
‘and sodium sulphate are first formed : H SO, + 2NaCl = Na SO, + 2HCl; 
‘and the acid is immediately decomposed by either of the reactions indi- 
cated in (1) and (2), according as sulphuric acid is or is not present in 


excess, 
(4) By the action of , potaosium dichromate upon hydrochloric acid 

otasaium and chromic chlorides being also forasa 0, + 14HC1 
bker + CrCl, + 7H,0 + 3CL, Two parts of powdered dichromate are 
heated with 17 parts of acid of sp. gr., 1.16; 100 grams of the salt yield- 
ing 22.5 litres of Cl. 

(5.) When a slow evolution of Cl, extending over a considerable period 
of time, is desired, ns for ordinary disinfection, moistened chloride of lime 
is exposed to the air, the calcium hypochlorite being decomposed by the 
atmospheric carbon dioxide. Ifa more rapid evolution of gas be desired, 
the chloride of lime is moistened with dilute hydrochloric acid in place of 
with water, 

Prorenrtes,—Physical.—A greenish yellow gas, at the ordinary tempera- 
ture aud pressure; it has a penetrating odor, and is, even when hi iy 
diluted, very irritating to the respiratory Being soluble in 
to the extent of one volume to three volumes of the solvent, it must be 
collected by displacement of air, as shown in Fig. 19, A saturated aque- 
ous solution of Cl is known to chemists as chlorine waler, and in phar- 
macy as agua chlori (U. S.), Liquor chlori (Br.); it should bleach, but 
not redden, litmus paper. Under a pressure of 6 atmospheres at 0° (32° 
F,), or 8} atmospheres at 12° (53°.6 F.), Cl becomes an oily, yellow liquid, 
of sp. gr. 1.33; and boiling at — 33.6° (— 28°.5 F.). 

Chemical —Chlorine exhibits a great tendency to combine with other 
eloments, with all of which, except F, O, N, and'O, it unites directly, fre- 
quently with evolution of light ns well as heat, and sometimes with an ex- 

losion, With H it combines slowly, to form hydrochloric acid, under the 
influence of diffuse daylight, and violently in direct sunlight or in hight 
actinic artificial lights. A candle burns in Cl with a faint flame and thick 
amoke, its H combining with the Cl, while carbon becomes free. 

‘At a red heat Cl decomposes H,O rapidly, with formation of hydro- 
chloric acid, ‘The same change takes place slowly under the influence of 
sunlight, hence chlorine water should be kept in the dark or in bottles of 
yellow glass. 

Ih presence of H,O, chlorine is an active bleaching and disinfect- 
ing agent. It acta as an indirect oxidant, decomposing H.O, the nascent 
O from which then attacks the coloring or odorous principle. 

Chlorine is readily fixed by many organic substances, either by addi- 
tion or substitution, In the first instance, as when Ci and olefiant gas 
unite to form ethylene chloride, the organic substance simply takes up one 
or more atoms of chlorine: C,H, + Cl. = C,H.Cl.. In the second instance, 
‘as when Cl acts upon marsh gas to produce methyl chloride: OH, + Cl, 
CH,Cl + HOI, each substituted stom of Cl displaces an atom of ‘H, which 
combines with another Cl atom to form hydrochloric acid. 

Hydrate of chiorine, C\5H,O, is a yellowish green, crystalline substance, 
formed when C1 is passed through chlorine water cooled to 0° (32° F.). It 
is decomposed at 10° (50° F.). 

‘Avatyrioat Cuanacrers.—See p. 62. 

oF 
Hydrogen Chloride. 


Hydrochloric Acid.—Muriatic Acid.—Acidum Hydrochloricum (U. 8. 5 
Br.) -HCl— Molecular weight = 36.5—Sp. gr., 1.259 d—A litre weighs 
1.6293 gram, 


pQevvamesce—In volcanic gases and in the gaatrie juice of the mun. 
mi 

Panranarion,—(1.) By the direct union of its constatuent elements. 

(2.) By the action of sulphuric acid upon a chloride, a sulphate being 
at the same time formed: H.SO, + 2NaCl = Na,SO, + 2HCL 

This is the reaction by which the HCl used in the arts is produced, 
either as a separate industry or as an incidental product in Leblanc’s pro- 
cess for obtaining sodium carbonate (q. ¥.). 

(3.) Hydrochloric acid is also formed ina great number of reactions, 
as when Cl is substituted in an organic compound. 
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Propenries —Physica!.—A colorless gas, acid in reaction and tuste, hay- 
ing « sharp, penetrating odor, and producing great irritation when in- 
haled. It becomes liquid under a pressure of 40 atmospheres at 4° (39° 
F.). It is very soluble in H,O, one volume of which dissolves 480 volumes 
of the gas at 0° (32° F.). 

Chemical, Hydrochloric acid is neither combustible nor a supporter of 
combustion, although certain elements, such as K and Na, buru in it. It 
forma white clouds on contact with moist air. 

x or Hyprocuzonic Acro.—It is in the form of aqueous solution 
that this acid is usually employed in the arts and in pharmacy. It is, 
when pure, a colorless liquid (yellow when impure), acid in taste and 
reaction, whose gp. gr. and boiling-point vary with the degree of concen- 
tration. When heated, it evolves HCl, if it contain more than 20 per 
cent. of that gas, nnd HO if it contain Jess. A solution containing 20 

‘cent. boils at 111° (232° F.), is of sp. gr. 1.099, has the composition 

(Cl + 8H,O, and distils unchanged. 

Commercial muriatic acid is a yellow liquid ; sp. gr. about. 1.16 ; con- 
tains 32 per cent, HCI; and contains iron, sodium chloride, ond nrsenienl 
compounds. 

‘Acidum hydrochloricum is « colorless liquid, containing small quantities 
of impurities. It contains 31.9 per cent HCI and its sp. gr. is 116 (U.S. ; 
Br.). The dilute acid is the above diluted with water. Sp. gr. 1.049 = 10 
por cent. HCI (U, S.); sp. gr. 1.052 = 10.5 per cent. HCI (Br.). 

©.P. (chemically pure) acid is usually the same as the strong pharma- 
ceutical seid and far from pure (see below). 

‘Hydrochloric acid is classed, along with nitrie.and sulphuric acide, as 
cone of the three atrong mineral acids. It is decomposed by many elements, 
with formation of a chloride and liberation of hydrogen: 2HC1+ Zn = 
ZnCl, + H,. With oxides and hydrates of elements of the third and fourth 
classes it etiters into double decomposition, forming H,O and chloride: 
a0 + 2HCi = CaCl, + H.0 or CaH,O. + 2HCI = CaCl, + 2H,0. Most 
of the metallic chlorides are soluble in H,O, those of Ag, Pb, and Hg (ous) 
being ions. The chlorides of the non-metals are decomposed on 
contact with HO. 

Oridizing agente decompose HCl with liberation of Cl. A mixture of 
hydrochloric and nitric acids in the proportion of three molecules of the 
former to one of the latter, is the acidum nitrohydrochloricum (U.S. ; Br.), 
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or aqua regia, The latter name alludes to ita power of dissolving gold, 
by combination of the nascent Cl which it liberates with that metal to 
form the soluble auric chloride. 

Leunrm.—A chemically pure solution of this acid is exceedingly rare, 
‘The impurities usually present are: Sulphurous acid—hydrogen sulphide 
is given off when the acid is poured upon zine ; Sulphuric acid—a white 
preciitate is formed with barium chloride; Chlorine colors the acid yel- 
low ; Lead gives a black color when the acid is treated with hydrogen 
sulphide ; Jron—the acid gives a red color with ammonium sulphocyanate ; 
Arsenic—the method of testing by hydrogen sulphide is not sufficient, 
If the acid is to be used for toxicological analysis, a litre, diluted with half 
‘as much H,0, and to which a small quantity of potassium chlorate has 
been added, is evaporated over the water-bath to 400 c.c, ; 25 c.c. of sul- 
phuric acid are then added, and the evaporation continued until the liquid 
measures about 100 c.c. This is introduced into a Marsh apparatus and 
must produce no mirror during an hour. 

AwatyTicaL Cuaracrens.—See p. 62. 

ToxtooLoay.—Poitons and corrowives.—A poixon is any substance which, 
after absorption into the blood, produces death or serious bodily harm. 

“A corrosive is a substance capable of producing death by tts chemical 
rege m @ tissue with which it comes tn direct contact, without absorption 
y j 

Under the above definitions the strong mineral acids act as corrosives 
rather than as poisons. ‘They produce their injurious results by destroy- 
ing the tissues with which they come in contact, and will cause death as 


surely by destroying « large surface of skin as when they are taken into 
the stomach. 

The object of the treatment in corrosion by the mineral acids is to 
neutralize the acid and convert it into s harmless salt. For this purpose 
the best agent is magnesia (magnesia usta) suspended in a small quantity 
of water; or, if this be not at hand, a strong solution of soap. Chalk and 
the carbonates and bicarbonates of sodium and potassium should not be 
given, as they generate large volumes of gas. The scrapings of a plas- 
tered wall, or oil, are entirely useless. The stomach-pump, or any attempt 
at the introduction of « tube into the aesophagus, is not to be thought of. 


Compounds of Chlorine and Oxygen. 


‘Three compounds of chlorine and oxygen have been isolated, two be- 
ing anhydrides. They are all very unstable, and prone to sudden and vio- 
lent decomposition. 

Curomixe Moxoxme—C1,0—87— = hypochlorous anhydride or oride, is 
formed as a blood-red liquid by the action, below 20° (68° F.), of dry'Cl 
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upon precipitated mercuric oxide: HgO + 2Cl, 


HgCl, + C10. 
On contact with H,O it forms hypochlorous 


CIO, which, owi 


to ita instability, is not used industrially, although’ the hypochlorites of tion or in combination. 


Ca, K, and Na are. 
Curosme Tatoxme = chlorous anhydridt or omide, Cl, 
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119—is a HBrO, + BaSO, 
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process for determining urea (i. ¥ ). 
Brosne Acto—HBrO,—129—has only been obtained in rquevus solu- 

It is formed by decomposing barium bromate 

with an equivalent quantity of sulphuric acid: Ba (BrO,), + H,SO, = 2 
In combination it is produced, along with the bromide, 


i 4 iit mnitrio ast he action of Br on caustic potassa: 3Br, + 6KHO = KBrO, + SKBr 
yellowish-green gas, formed by the action of dilute nitric acid upon potas- by tl po 1 , 
sium chlorate in the presence of arsenic trioxide. At 50° (122° F.) itex- ~ 3H,O. 


plodes It is a strong bleaching agent; is very irritating when inhal 


and readily soluble in HO, the solution probably containing chlorous acid, oily liquid, by the decompo: 


HCIO,. 
by 

Crowne Ternorinn = chlorine peroride, CLO,—185-—in a violently ex- 
plosive body, produced by the action of sulphuric acid upon potassium 
chlorate. Below — 20° (— 4° F), it is an orange-colored liquid ; above 
that temperature, a yellow gaa. There is no corresponding hydrate 
known ; and if it’ be ‘brought in contact with an alkaline hydrate, « mix- 
ture of chlorate and chlorite is formed. 

Besides the above, two oxacids of Clare known, the anhydrides cor- 
responding to which have not been isolated. 

Curonto Ac—HCIO,—84.5—obtained in aqueous solution ss a 
strongly acid, yellowish, syrupy liquid, by decomposing its barium salt by 
the proper quantity of sulphuric acid, 

Prnstomic Acr>-HCIO,—100.5is the most stable of the series. It 
in obtained ‘by boiling potabsium chlorate with bydroduoalicie acd, 
canting the cold fluid, g until white fumes appear, decanting 
from time to time, and finally distilling. It is « colorless, oily liquid ; sy. 
gr. 1.782; which explodes on contact with organic substances or charcoal, 


BROMINE. 


Symbol = Br—Atomic weight = 80—Molecular seight = 160—Sp. gr. 
of liquid = 3.1872 at 0° ; of vapor = 5.52 A—Freecing-point = —94°5 
(12.1 FL)—Roiling-point = 63° (145°.4 F.)—Name derived from Bpiyios 
= a stench. —Discovered by Balard in 1826 --Bromum (C. 8. ; Br.). 


Occunnexcr.—Only in combination, most abundantly with Na and Mg 
in sea-water and the waters of mineral springs. 

Paxranartox.—It is obtained from the mother liquors lett b 
oration of sea-water and of that of certain mineral springs, 
weed. These are mixed with eulphurie acid and manganese dioxide and 
heated, when the bromides are decomposed by the Cl produced, and Br 
distils, 

Paorseriss.—Physical.—A dark reddish brown liquid, volatile at all 
temperatures above — 24°.5 (—12°.1 F.); giving off brown-red vapors 
which produce great irritation whon inhaled. Soluble in water tothe 
extent of 3.2 parts per 100 at 15° (59° F,) ; more soluble in alcohol, carbon 
disulphide, chloroform, and ether. 

Chemical—The chemical characters of Br are similar to those of Cl, 
but less active, With H,O it forms a crystalline hydrate at 0° (32° F.): 
Br. 5H,O. Its aqueous eolution is decomposed by exposure to light, with 
formation of hydrobromie acid. 

1t is highly polsonous 

Awazyrical, Cuanacrens—See p. 62. 


Hydrogen Bromide. 


Hrydrabromia acid—Activom hydrobromicum di. (U, 8) = HBr Mote. 
cular weight = 81—Sp, gr. = 2.71 A—A litre weighs 3.63 grama—Liquefiee 
a 69° (92°, Pe Seiaien at — 78° (99° F). 

Paeranatiox.—This substance cannot be obtained from a bromide ae 
HO! jn obtained from a chloride. It is produced, along with 
acid, by the action of HO, upon tribromide: PBy, + 
HPO, + SHBr; or by'the action of Br upon paraffine. 

i) 

Prorzariss.—A colorless gas ; produces white fumes with moist air; 
acid in taste and reaction, and readily soluble in 1,0, with which it forms 
a hydrate, HBr2H,0. 

Its chemical properties are similar to those of the corresponding Cl 
compound. 

iaurricat.—See page 62. 


the evap- 
from ses- 


On 


Oxacids of Bromine. 


No oxides of bromine are known, although three oxacids exist, either 
in the free state or as salta: 

Hyronmomovs Ac—HBrO—97—is obtained, in aqueous solution, by 
the action of Br upon. mercuric oxide, silver oxide, or silver nitrate. When 
Br is added to concentrated solution of potassium hydrate, no hypobro- 
mite is formed, but a mixture of bromate and bromide, having no decol- 
orizing action. With sodium hydrate, however, eodium bypobromite is 
formed in solution ; and such n solution, freshly prepared, is used in Knop's 


Prnsnomic Ac»—HBrO,—145—is obtained on a comparatively stable, 
ion of perchlorie acid by Br, and concentrut- 
ing over the water-bath. 

It is noticeable in this connection tht, while HCl and the chlorides 
are more stable than the corresponding Br compounds, the oxygen com- 


pounds of Br are more permanent than those of C 
IODINE. 


Symbol = 1—Atomic weight =127—Molecular weight = 254—Sp. gr. 
of solid = 4.948 ; of vapor = 8,716 A—Fuses at 113°.6 (236°,5 F)— Bolla 
at 175° (347° F.)—Name derived from uibys = violet—Discovered by Cour- 
tois in 1811—Iodum (U. 8. ; Br.). 


Ocevrrexce—In combination with Na, K, Ca, and Mg, in sea-water, 
the waters of mineral springs, marine plants and animals; cod-liver oil 
contains about 37 parts in 100,000. 

Parranstion.—It is obtained from the ashes of sea-weed, called kelp or 
varech. ‘These are extracted with H,O, and the solution evaporated. to 
small bulk. The mother liquor, separated from the other salts which 
crystallize out, contains the iodides, which are decomposed by Cl, aided by 
heat, and the liberated iodine condensed. 

Provertirs.—Physical.—Blue-gray, crystalline scales, having a metallic 
lustre. Volatile at all temperatures, the vapor having a violet color and a 

iar odor. It is sparingly soluble in H,O, which, however, dissolves 

F quantities on standing over an excess of iodine, by reason of the 

formation of hydriodie acid. ‘The presence of ecrtain salts, uotably potas: 
sium iodide, increase the solvent power of H,O for iodine.’ The Lig. fodi 
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Comp. (U. 5), (Lig. Jodi, Br.) is solution of potassium iodide containing 
free iodine. Very soluble in alcohol ; Tinct. iodi (U. S.; Br); in ether 
chloroform, benzol, and carbon disulphide, With the three last-named 
solvents it forms violet solutions, with the others brown solutiona. 

Chemical —In its chemical characters I resemblet Cl and Br, but is lesa 
active. It decomposes HO slowly and is a weak bleaching and oxidizing 
ageut., It decomposes hydrogen sulphide with formation of hydriodie 
acid and liberation of sulphur. It does not combine directly with oxygen, 
but does with ozone. Potassium hydrate solution dissolves it, with for- 
maation of potassium iodide and some hypoiodite. Nitric acid oxidizes it 
to iodie acid. With ammonium hydrate solution it forms the explosive 
nitrogen iodide. 

Turvarrizs. —Non-volatile substancer remain when the I is volatilized. 
Water separates us a distinct layer when I is dissolved in carbon disulph- 
ide. Cyanogen iodide appears in white, acicular crystals among the erys- 
tals of sublimed I when half an ounce of the substance is heated over the 
water-bath for twenty minutes, in a porcelain capsule, covered with a 
flat-bottomed flask filled with cold water. The last named is the most 
serious impurity as it is actively poisonous. 

Toxtcovoay.—Taken internally, iodine acts both aaa local irritant and 
8.8 true poison. It is discharged as an alkaline iodide by the urine and 
perspiration, and when taken in large quantity it appears in the faeces. 

the poison should be removed as rapidly as possible by the use of the 
stomach-pump and of emetics. Farinaceous substances may also be given. 

Avatyrical, Cuanscrens,—See below. 


Hydrogen Iodide. 
Bydriodic acid —HI—Molecular weiaht = 128—Sp. gr. 4.443 A. 


Pnrparariox.—By the decomposition of phosphorous triiodide by water: 
PI, + 3H,O HPO, + 3H. Or, in solution, by Rossing hydrogen sulph- 
ide through water holding iodine in suspension : H,S + 1, = 2HI + 8, 

Prorerties.—A colorless gas, forming white fumes on contact with air, 
and of strong acid reaction. Under the influence of cold and pressure it 
forms a yellow liquid, which solidifies at — 55° (—67° F.). Water dissolves 
it to the extent of 425 volumes for each volume of the solvent at 10° (50° F.). 

It is partly decomposed into its elements by heat. Mixed with O it is 
decomposed, even in the dark, with formation of H,O and liberation of I. 
Under the influence of sunlight the gas is slowly decomposed, although its 
solutions are not so affected, if they be free from air. Chlorine and bro- 
mine decompose it, with liberation of iodine. With many metals it forme 
iodides. It yields up its H readily and is used in organic chemistry as a 
source of that element in the nascent state. 

Avutrrica, Cxanactens.—Cxtom, Bromavg, axp Iopmve, axp vaem Br- 
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xaay Compousps.—-Chlorine.—(L.) Color. 


2.) Odor. on 
& Is dissolved by solutions of the alkaline hydrates, to which it eom- 
municates bleaching powers. 


(4) With eilver nitrate solution it gives a white ppt, soluble in NH, 
HO, insoluble in HNO,. 
Bromine.—(1.) Color of liquid and vapor. 
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(2.) Chloroform or carbon disulphide, when shaken with solution of 
Br, assume a yellow or brown color. 
(3.) Colors starch paste yellow. 
2,—-(1.) Color of vapor. 
Dissolves in chloroform and carbon disulphide with a violet color. 
.) Colors starch-paste deep violet-blue, the color disappearing on 
heating and returning on cooling. 

Chiorides.—(1.) With AgNO,, a white ppt., insoluble in HNO,, readily 
soluble in NH,HO. 
(2) With Hg,(NO.),, a white ppt., which turns black with NH_HO. 

Bromides.—(1.) With AgNO, @ yellowish-white ppt,, insoluble in H 
NO,, sparingly soluble in NH,HO. ‘ 

12) With chlorine water, a yellow color, and when shaken with chloro- 
form the latter is colored yellow ; or colors starch-paste yellow. 

Judides—(1,) With AgNO,, a yellowish-white ppt, insoluble in HNO, 
almost insoluble in NH,HO. 

(2) With fuming HNO,, a yellow color, and when shaken with chloro- 
form the Intter is colored violet ; or colors starch-paste dark blue. 

(8) With PdCl, a dark brown ppt 


Oxacids of Iodine. 


The hest known of these are the highest two of the series—iodic and 
periodie neida, 

Iovto Ac>—HIO,—176 — ia formed as an iodate, whenever I is dis- 
solved in a solution of an alkaline hydrate ; I, + 6KHO = KIO, + 5KI + 
3H,O ; aa the free acid, by the action of strong oxidizing agenia, such as 
nitric avid or chloric acid, upon I; or by passing Cl for some time through 
HO holding I in suspension. 

Todic acid appears in white erystal, decomposable at 170° (338° F.), 
and quite soluble in HO, the solution having an acid reuction, and a bit- 
ter, astringent taste. 

It is an energetic oxidizing agent, yielding up its O readily, with sepa- 
ration of elementary I or of Hi. It is used as a test for the presence of 
morphine (9. v.). 

reniop1e Actb—HIO,—192—is formed by the action of Cl upon an al- 
kaline solution of sodium iodate. The sodium salt thus obtained is dis- 
solved in nitric acid, trented with silver nitrate, and the resulting silver 
periodate decomposed with H,O. From the solution the acid is obtai 
in colorless crystals, fusible at 180° (266° F.), very soluble in water, and 
readily decomposable by heat. 


1. SULPHUR GROUP. 
Sctrwor—Serentom—Txxionrom. 


‘The clemonts of this group are bivalent. With hydrogen they form 
componnds composed of one volume of the element, in the form of vapor, 
with 4wo voltmes of hydroyen—the combination being attended with a 
condensation in volume of one-third. Their hydrates are dibasic acids 

63 
‘They are all solid at ordinary temperatures. The relntion of their com- 
pounds to each other are shown in the following table : 


HS sO, SO,  HSO, HSO, HO, 
Hse SO, Sed, — HSeO, HSe0, 
Hie TeO, TeO, —- H,TeO, H,TeO, 

Hydrelc acid Dioxide, Trioxide. Hypowes acid. © our acd, «io ald. 

SULPHUR. 


Symbol = S—Atomic weight = 32—Molecular weight = 64—Sp. gr. 
vapor = 2.22 A—Fuses at 114° (237.2° F.)—Boils at 447.3° (837° F.). 


Occunnence.—Free in crystalline powder, large crystals, or amorph 
in voleanie regions. In combination in sulphides and sulphates, and in 
albuminoid substances, 

Preparation. —By purification of the native sulphur, or decomposition 
of pyrites, natural sulphides of iron. 

Crude sulphur is the product of a first distillation. A second distilla- 
tion in more perfectly constructed apparatus yields refined sulphur. Dur- 
ing the first part of the distillation, while the air of the condensing cham- 
ber is still cool. the vapor of S is suddenly condensed into a fine, crystal- 
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line powder, which is flowers of sulphur, sulphur sublimatum (U. 8.) 
Later, when the temperature of the condensing chamber is above 114°, the 
liquid S collects at the bottom, whence it is drawn off and cast into sticks 
of roll sulphur. 

Prorexries —Physical Sulphur is usually yellow in color ; at low tem- 
peratures, and in minute subdivision, as in the precipitated milk of sulphur, 
sulphur precipilatum (U. S.), it is almost or quite colorless. Its taste and 
odor are faint but characteristic. At 114° (237°.2 F.) it fuses to athin yel- 
low liquid, which at 150°-260° (302°-320° F.) becomes thick and brown ; at 
330°-340" (626°-642°.2 F.) it again becomes thin and light in color ; 
finally it boils, giving off brownish-yellow vapor at a temperature variously 
stated between 440° (824° F) and 448° (838".4 F.). If heated to about 

° (752” F.) and suddenly cooled it is converted into plastic sulphur, 
which may be moulded into any desired form. it is insoluble in water, 
sparingly soluble in anilin, phenol, benzol, benzine, and chloroform ; read- 
ily soluble in protochloride of sulphur and carbon disulphide. It is di- 
morphous | when fased sulphar crystallizes it does'so in oblique rhombic 
prisms ; its solution in carbon disulphide deposits it on evaporation in 
rhombic octahedra, The prismatic variety is of sp. gr. 1.95 and fuses at 
120° (248° F,) ; the sp. gr. of the octahedral is 2.06, and its fusing point 
114°.5 (236° F.). ‘The primnalic crystals by exposure to air become 
opaque, by reason of a gradual conve:sion into octahedra 

mical.—Sulphur unites readily with other elements, especially at 
high temperatures. Heated in air or O, it burns with a blue flame to sul- 
bur dioxide, SO,._In H it burns with formation of hydrogen sulphide, 
,8. The compounds of S are similar in constitution, and to some extent - 
in'chemical properties, to those of O. In many organic substances S may 
replace O, as in sulphocyanic acid, CNSH, corresponding to cyanic sci 


‘Uses.—Sulphir is used principally in the manufacture of gunpowder ; 
also to some extent in making sul sre acid, sulphur dioxide, pnpeaedy 
‘and for the prevention of and parasitic growths, 
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Hydrogen Sulphide. 
Sulphydric acid—Hydrosulphuric acid—Sulphuretted hydrogen, 
H,S—Molecular weight = 34—Sp. yr. = 1.19 A. 
Occvanexce.—In voleanic gi 


as a product of the decomposition of 
in solution in the waters of some mi 
eral springs ; and occasionally in small quantity in the gases of the intes 
tine. 
Preranarion.—(1.) By direct union of the elements ; either by burning 
Sin H, or by passing H through molten 8. 

(2.) By the action of nascent H upon sulphuric acid if the mixture be- 
come heated. (See Marsh test for arsenic.) 

(3.) By the action of HCI upon antimony trisulphide: Sb,S, + 6HC1 = 
2SbCl, + 3H.S. 

(4) By the action of dilute sulphuric acid upon ferrous sulphide : 
FeS +H SO, = FeSO,+HS. 
(5.) By the action of HCl upon calcium sulphide: CaS + {HCl = 
CaCl, + HS. 


wally obtained in the laboratory ty renction (4), elther fn an, apparatie auch aa thal shown 
Fin one of the forme of appuratts shown th Pigs "The xolphide te pin 
1 Ply, M1. Tho duute acid with which the 
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Propenriss.— Physical. 
and a disgusting taste; soluble in HO to the extent of 3.23 parts to Tat 
15° (59° F.) ; soluble in alcohol. 
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Chemical —Burns in air with formation of sulphur dioxide and water : 
2H,S + 30, = 280, + 2H.O. Ifthe cupply of oxygen be deficient, H,O 
formed and sulphur liberated : 2H.S + 0,=2H.0 +S, Mixtures of HS 
and air or O explode on contact with laine. Solutions of the gas when ex- 
posed to air become oxidized with deposition of S. Such solutions should 
be made with boiled H,O snd kept in bottles which are completely filled 
and well corked. Oxidizing agents, Cl, Br, and I remove its H with depo- 
sition of 8. Hydrogen sulphide and sulphur dioxide mutually decom 
each other into water, pentathionic acid and sulphur: ), + SHS = 
2H,O + HS,0, +8, 

When the gas is passed through solution of an alkaline hydrate its 
S displaces the O of the hydrate to form a sulphydrate: H|S + KHO = 
HO + KHS. With solutions of metallic salts H,S usually relinquishes its 
S to the metal: CuSO, + H.S = CuS + HLSO,, a property which renders 
it of great value in analytical chemistry. 

Axauyricat. Cxtanscrens — Hydrogen sulphide.—(1.) Blackens paper 
moistened with lead acetate solution. (2.) Has an odor of rotten eggs. 

Sulphides.—(1.) Heated in the oxidizing flame of the blowpipe, give 8 
blue flame and odor of SO,. 

(2.) With a mineral acid give off HS (except sulphides of Hg, Au, 
and Pt). 

Puystotoaicar, —Hydrogen sulphide is produced in the intestine by the 
decomposition of albuminous substances or of taurochloric acid ; it also 


AsBc D eu F 6 " 


Pra. 2, 


occurs sometimes in absceases, and in the urine in tuberculosis, variola, 
and cancer of the bladder, It may also reach the bladder by diffusion 
from the rectum, 

‘Toxrcorogy.—An animal dies almost immediately in an atmosphere of 
pure H,S, and the diluted gas is still rapidly fatal, An atmosphere con- 
taining one per cent. may be fatal to man, although individuals habituated 
to its presence can exist in an atmosphere containing three per cent. Even 
when highly diluted it produces a condition of low fever. and care is to be 
taken that the air of laboratories in which it is used shall not become con- 
taminated with it. Its toxic powers are due primarily, if not entirely, to 
its power of reducing and combining with the blood-coloring matter, 

‘The form in which hydrogen sulphide generally produces deleterious 
effects is as a constituent of the gases emanating from sewers, privies, 
burial vaults, etc. These give rise to either slow poisoning, as when 
sewer gases are admitted to sleeping and other apartments by defective 
plumbing, or to sudden poisoning, as when a person enters a vault or 
other locality containing the noxious atmosphere. 

The treatment should conaist in promoting the inhalation of pure air, 
artificial respiration, cold affusions, and the administration of stimulants. 

After death the blood is found to be dark in color, and gives the spec- 
trum shown in Fig. 22, due to sulphemoglobin. 
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Sulphur Dioxide. 


Sulphurous oxide, anhydride or acid—Acidum sulphurosum (U. 8 ; 
Hy} —80,— Molecular weight = 6 of ges 13; of liquid = 
3° (— 103° 


145—Boils at — 10° (14° P). 
Occvnnexcr.—In voleanic gases and in solution in some mineral waters. 
Preparatiox.—(1.) By burning S in air or O. 

(2.) By roasting iron pyrites in a current of air. 

(3.) During the combustion of coal or coal-gas containing S or its 
compounds, 

(4.) By heating sulphuric acid with eopper: 2H,SO, + Cu = CuSO, + 
2H,0 + SO,. 

(5) By heating sulphuric acid with charcoal: 24,S0, + C = 280, + 
CO, + 2H,0. 

When the gas is to be used us n disinfectant it is usually obtained by 
reaction (1) ; in sulpburic acid factories (2) is used; (3) indicates the 
method in which atmospheric SO, is chiefly produced; in the labora- 
tory (4) is used ; (5) is the process directed by the U.S. and Br. Phar- 
macopwias, 

Phorexcies.—Dhysical.—A. colorless, suffocating gus, having a disagree- 
able and persistent taste. Very soluble in HO, which at 15° (59° F.) 
dissolves about 40 times its volume (see below) ; also soluble in aleobol. 
At — 10° (14°F) it forms a colorless, mobile, transparent liquid, by 
‘whose rapid evaporation a cold of — 65° ( — 85° F.) is obtained. 

Chemical —Sulphur dioxide is neither combustible nor a supporter of 


solidifies at — 
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combustion. Heated with H it is decomposed : SO, + 2H, = 8 + 2H,0. 
With nascent hydrogen HS is formed : SO, + 3H, = HS'~ 2H,0. 

Water not only dissolves the gas but combines i 
sulphurous acid, HS, With solutions of metallic hydrates it forms 
metallic sulphites: ‘SO, + KHO = KHSO, or SO, + 2KHO = K.SO, + 
H,0. A hydrate having the composition H.SO,, 8H,0 has been obtained 
as a crystalline solid, fusible at +4° (39°.2 F.). 

Sulphur dioxide and sulphurous ecid solution are powerful reducing 
agents, being themselves oxidized to sulphuric acid; SO,+H,O +O = 
HO, or HSO, + 0 = H,SO,. It reduces nitric acid with formation of 
sulphuric acid and nitrogen tetroxide: SO, + 2HNO, = H,SO, + 2NO,. 
It decolorizes organic pigments, without, however, destroying the pig- 
ment, whose color may be restored by an alkali or a stronger acid. It 
destroys HS, acting in this instance, not as a reducing, but as an oxidiz- 
ing agent : 480, + 3HS = 2H,0 +HS,0, +8, With Cl it combines 
directly under the influence of sunlight to form sulphury! chloride (SO,) " 
G1, Salphurous void is dibasic. 

Axacrmiou, Cuanacrens,—(1.) Odor of burning sulphur. 

(2.) Paper moistened with starch-paste and iodic acid solution turns 
blue in air containing 1 in 3,000 of SO, 

Sulphites.—(1.) With HCI give off 8O,. 


2.) With Zn and HCl give off HS. 

3.) With AgNO, a white ppt, soluble in excess of sulphite. When 
the mi: is boiled elementary Ag is deposited. 

(4.) With Ba(NO,), a white ppt, soluble in HCL Solution of Cl 
‘added to this solution forms a white ppt., insoluble in acids, 


Sulphur Trioxide. 


Sulphuric oxide or anhydride—SO,—Molecular weight = 80—Sp. gr. 
1.95—Fuses at 18.3° (65° F.)—Boils at 46° (114.8° F.). 

Pazparation,—(1.) By union of SQ, and O xt 250°-300° (482°-572° 
F.) or in presence of spongy platinum. 

(2) By heating sulphuric acid in presence of phosphoric anhydride : 
90) 4 Fy ‘Ey rulphate: Na,S,0, = Na,SO, + SO, 

3.) By heating dry sodium pyrosulphate: Na,S,0, = Na,SO, + SO,. 

8} By heating pyrosulpburic acid below 100°(212" F. 
fitted with a receiver, cooled by ice and salt : H,S,O, = H,SO, + 8O,. 

Prorentizs —White, silky, odorless crystals which give off white fumes 
in damp air, It unites with H,O with » hissing sound and elevation of 
temperature to form sulphuric acid. When dry it does not redden litmus. 


Oxacids of Sulphur. 
H.SO, Hydrosulphurous acid. HS,0, Pyrosulphuric acid. 
HSO, Sulphurous acid. H(S,0, Dithionio acid. 
H'SO, Sulphuric acid. H8,0, Trithionic acid, 
py H,S,0, Tetrathionic acid. 
H,S,0, Hyposulphurous acid. H8,0, Pentathionic acid. 
Hydrosulphurous Acid—H,80,—66. 
Is an unstable body only known in solution, obtained by the action of 


zine upon solution of sulphurous acid. It is'a powerful bleaching and 
deoxidizing agent. 


Sulphuric Acid. 
Oil of Vitriol—Acidum sulphuricum (U. S.; Br.) —H,80,—98. 


Preraration.—(1.) By the union of sulphur trioxide and water: SO, + 
HO = HS0,. 

(2.) By the oxidation of SO, or of S in the presence of water : 250, + 
2H,0 + O, = 2H,80, ; or S, + 2H,O + 30, = 2H,80,. 

‘The manufacture of H,SO, may be said to be the basis of all chemical 
industry, as there are but few processes in chemical technology into some 
part of which it does not enter. The method followed at present, the re- 
sult of gradual improvement, may be divided into two stages: Ist, the 
formation of a dilute acid ; 2d, the concentration of this product. 

‘The first part is carried on in immense chambers of timber, lined with 
lead, and furnishes on acid having a sp. gr. of 1.55, and containing 65 per 
cent. of true sulphuric acid, H,SO, Into these chambers SO,, obtained 
by burhing sulphur or by roasting pyrites, is driven along with a large 
excess of air. In the chambers it comes in contact with nitric acid, at 
expense of which it is oxidized to H.SO, while nitrogen tetroxide (red 
fumes) is formed: 80, + 2HNO, = H,SO, + 2NO,. Were this the only 
reaction, the disposal of the red ‘fumes would present a serious difficulty 
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and the amount of nitric acid consumed would be very great. A second 
reaction occurs between the red fumes and H,O, which is injected in the 
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form of steam, by which nitric acid and nitrogen dioxide are produced : 
3NO, + H,O = 2HNO, + NO. The nitrogen dioxide in turn combines 
with 0 to produce the ‘tetroxide, which then regenerates a further quan- 
tity of nitric acid, and so on. This series of reactions is made to go on 
continuously, the nitric acid being constantly regenerated, and acting 
merely as a carrier of O from the air to the SO,, in such manner that the 
sum of the reactions may be represented by the equation : 280, + 2H,O 
+ 0, = 2H,80,. 

The acid is allowed to collect in the chambers until it has the sp. gr. 
1.55, when it is drawn off. This chamber acid, although used in a few 
dustrial processes, is not yet strong enough for most pi 2. It is con 
centrated, first by evaporation in shallow leaden pans until its sp. gr. reaches 
1.746; at’ this point it begins to act upon the lead, and is transferred to 
platinum stills, where the concentration is completed. 

‘Vanterres,—Sulphuric acid is met with in several conditions of concen- 
tration and purity : 

(1.) The commercial oit of vitriol, largely used in manufacturing pro- 
cesses, is a more or less deeply colored, oily liquid, varying in sp. gr. from 
1.833 to 1.842, and in concentration from 93 per cent. to 994 per cent, of 
true H.SO,. 

(2) C.'P. acid = Acidum sulphuricum, U.S. ; Br., of sp. gr. 1.84, col- 
orless and comparatively pure (see Below). 

(3.) Glacial sulphuric acid is a hydrate of the composition H,SO,,H.O, 
sometimes called bikydrated sulphuric acid, which crystallizes in rhombic 
prisms, fusible at + 8°.5 (47°. 3 F.) when an acid of sp. gr. 1.788 is cooled 
to that temperature. 

(4,) Ac. sulph. dil, (U, 8. ; Br.) is a dilute acid of sp. gr. 1.069 and 
containing between 9 and 10 per cent. H.SO, (U. S.), or of sp. gr. 1.094, 
containing between 12 and 13 per cent. H.SO, (Br.). 

Prorerrtes, —Phyxical.—A colorless, heavy, oily liquid ; sp. gr. 1.842 at 
12° (63°.6 F.); crystallizes at 10°,6 (50°.9 F.) ; boils at 338° (640°.4 F.), 
It is odorless, intensely acid in taste and reaction, and highly corrosive. 
It is non-volatile at ordinary temperatures. Mixtures of the acid with H,O 
have a lower boiling-point ‘and lower sp. gr. as the proportion of H,O in- 
creases 

Chemical—At a red heat vapor of H,SO, is partly dissociated into SO, 
and H,O; or, in the presence of platinum, into $0,H.O and 0. When 
heated with 8, C, P, Hg, Cu, or Ag, it is reduced, with formation of SO,. 

Sulphuric acid has a great tendency to absorb H,O, the union being 
attended with elevation of temperature, increase of bulk and diminution 
of sp. gr. of the acid, and contraction of volume of the mixture. Three 

arts, by weight, of acid of sp. gr. 1.842, when mixed with one part of 

,O produce an’ elevation of temperature to 130° (266° F.), and the re- 
sulting mixture occupies a volume ¢ less than the sum of the volumes of 
the constituents. Strong H,SO, is a good desiccator of air or gases. It 
should not be left exposed in’ uncovered vessels lest, by increase of volume, 
it overflow. When it is to be diluted with HO, the acid should be added 
to the HO in a vessel of thin glass, to avoid the projection of particles or 
the rupture of the vessel. It is by virtue of its affinity for H,O that H.SO, 
chars or dehydrates organic substances, Sulphuric acid is a powerful diz 
basic acid. 

Inpvniries—The commercial acid is so impure that it is only fit for 
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manufacturing and the coarsest chemical uses. The so-called C. P. acid 
may further contain; Lead ; becomes cloudy when mixed with 10 times 
its volume of H,0, if the quantity of Pb be sufficient; the dilute acid gives 
8 black color with HS. Salts; leave a fixed residue when the acid is 
evaporated. Sulphur dioride ; gives off H,S when the acid, diluted with 
an equal volume of H,O, comes in contact’ with Zn. i communi- 
cates a brown color to the acid. Arsenic; is very frequently present. 
When the acid is to be used for toxicological analysis, the test by H,S is 
not sufficient ; the acid, diluted with an equal volume of H,O, is to be in- 
troduced into a Marsh apparatus, in which no visible stain should be 
duced during an hour. Oxides of nitrogen ; are almost invariably present ; 
they communicate a pink or red color to pure brucine. 

‘Awaurricat, CHanacrens.—(1.) Barium chloride (or nitrate) ; a white ppt, 
insoluble in acids. The ppt., dried and heated with charcoal, forms 
which, with HCl, gives off HS. 

(2) Plumbie acetate forms a white ppt., insoluble in dilute acids. 

(3.) Calojunr chloride forme a white ppt. either immediately or on di- 
lution with two volumes of alcohol, insoluble in dilute HC| or HNO, 

Toxtootocy.—Sulphuric acid is an active corrosive and may be, if 
taken in sufficient quantity in a highly diluted state, a true poison. The 
concentrated acid causes death, either within a few hours by corrosion and 
perforation of the walls of the stomach and cesophagus, or, after many 
weeks, by starvation due to destruction of the gastric mucous membrane 
and closure of the pyloric orifice of the stomach. 

The treatment is the same as that for corrosion by HCl. (See p. 


Pyrosulphurie Acid. 
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Fuming sulphuric wid — Nordhausen oil of vitriol — Disulphuric hy- 
drate—H,8,0,—Molecular weight = 173—Sp. gr. = 1.9—Boils at 52.°2 
(126° F). 


Parranation.—By distilling dry ferrous sulphate ; and purification of 
the product, by repeated crystallizations and fusions, until a substance 
fusing at 35° (95° F.) is obtained. 

Paorzarms.—The commercial Nordhausen acid, which is a mixture 
HS,0, with excess of SO, or of H,SO,, is a brown, oily liquid, which 
boils below 100° (212° F.) giving off 80, ; and is solid or liquid according 

perature, 


to the tem; 
SELENIUM. 

= Se—Atomic weight = 79.6—Molecular weight = 159—Sp. gr. 

Die 


Symbol 
solid = 4.788 ; = 5.684—Name from cadivy = moon—. 
jain by Boreas on BT. wet 


A rare clement, ing in combinati with Ou, Fe, Ag and Hg and 
mare eombiaxtion 
sooompanying 8, i capable sting in three ellouopio forma, Te 
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Bymbol = Te—Atomic weight = 128—Molecular weight = 256—Sp. gr. 
of solid = 6.25 ; of vapor = 9.04—Name from tellus = Sore Dias 
tn 1782 by Maller. 


One of the least common of the elements, it occurs free and com- 
bined with Bi, Pb, Ag, Sb, Niand Au. It is solid, hns a metallic lustre, 
fuses at about 500° (932° F.). Its compounds are similar to those of Se 
and 8. 


I. NITROGEN GROUP. 
Nrrroczx—Puosrnorvs—Ansenio—Arrmony, 


The elements of this group are either trivalent or quinquivalent. With 
hydrogen they form non-ncid compounds composed of one volume of the 
lement in the gaseous state with three volumes of hydrogen, the union 
being attended with » condensation of volume of one-half. | Their hy- 
destes re acids containing one, two, three, or four atoms of replaceable 
iydrogen. 
Bismuth, frequently classed in this grow 


is excluded, owing to the 


existence of the nitrate Bi(NO,), The relations existing between the 
compounds of the elements of this group are shown in the following table : 
a eee = 0, 

0, HPO, H,PO, H,PO, HP,O,, HPO, 
— " H)As0,, H,AsO, H\A8,0,, HAsO, 
—  — “ Hsb0,, H\Sb.0!, HSbO; 

Hypooe ms 0 Bole” Metwle 

ae os wok. ees 

NITROGEN. 


Azote—Symbol = N—Atomic weight = 14—Molecular weight = 28—Sp. 
gr. = 0.9701—One litre weighs 1.254 grams—Name from. vireo = nitre, 
yéveais = source ; or from 4, privative ai = life-rDiscovered by Mayow in 
1669. 


Oocunsexcr.—Free in atmospheric air and in volcanic gases. In com- 
bination in the nitrates, in ammoniacal compounds and in a great num- 
ber of animal and vegetable substances. 

Pnepanation.—(1.) By removak of O from atmospheric air, or by burn- 
ing P in air, or by passing air slowly over red-hot copper. It is contam- 
inated with CO,, H,O, ete. 

(2.) By passing Cl through excess of ammonium hydrate solution. 
If ammonia be not maintained in excess, the Cl reacts with the ammonium 
chloride formed, to produce the explosive nitrogen chloride. 

(3.) By heating ammonium nitrite: or a mixture of ammonium chlo- 
ride and potassium nitrite. 

Peorerrtes.—A colorless, odorless, tasteless, non-combustible gas ; not 
a supporter of combustion ; very sparingly soluble in water. 

It is very slow to enter into combination, and most of its compounds 

a 
are very prone to decomposition, which may occur explosively or slowly. 
Nitrogen’ combines direcly with O under the infuenoe of slectzie a 
charges ; and with H under like conditions and indirectly during the 
decomposition of nitrogenized organic substances. 

‘Nitrogen is not poisonous, but is incapable of supporting respiration. 
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Arwospresic Arm. 


The alchemists considered air as an element until Mayow in 1669 
demonstrated its complex nature. It was not, however, until 1770 that 
Priestley repeated the work of Mayow ; and that the compound nature of 
air and the characters of its constituents were made generally known by 
the labors (1770-1781) of Priestley, Rutherford, Lavoisier and Cavendish, 
The older chemists used the terms gas and air as synonymous. 

Coupoartion.—Air ia not a chemical compound, but a mechanical mix- 
ture of O and N with smaller quantities of other gases. Leaving out of 
consideration about 0.4 to 0.5 per cent. of other gases, air consists of 
20.98 O and 79.07 N, by volume; or 23 O and 77N, by weight; pro- 
portons which vary but very slightly at different times and Places; the 
extremes of the proportion of O found having been 20.908 and 20.999, 

That air is not a compound is shown by the fact that the proportion of 
ita constituents does not represent a relation between their atomic weights 
or between any multiples thereof; as well as by the solubility of air in 
water. Were it a compound it would have a definite degree of solubi 
of ita own, and the dissolved gas would have the same compositiqn as 
when free, But each of its constituents dissolves in H,O according to ita 
own solubility and air dissolved in H,O at 13° (55°.4 F.) consists of N and 
, not in the proportion given above, but in the proportion 65.27 to 34.72. 

Besides these two main constituents, air contains about 4-5 thous- 
andths of its bulk of other substances : vapor of water, carbon dioxide, 
ammoniacal compounds, hydrocarbons, ozone, oxides of nitrogen, and 
solid particles held in suspension. 

Vapor of water.—Atmospheric moisture is either visible, as in { 
and clouds, when it is in the form of a finely divided liquid ; or invisible, 
aa vapor of water. The amount of H,O which @ given volume of air can 
hold without precipitation varies according to the temperature. It hap- 
Pons rarely that air is os highly charged with moisture as it is eape- 

le of being for the existing temperature. The difference between the 
amount of water which the air is capable of holding at the existing tem- 
perature and that which it actually does hold is ite fraction of salu- 
ration, or hygrometric state. Ordinarily air contains from 66 to 70 
cent. of ite possible amount of moisture; if the quantity be lées 
this the air is too dry and causes a parched sensntion and the sense of 
“ stuffiness ” #0 common in furnace-heated houses ; if it be greater, evapor- 
ation from the skin is impeded and the air is oppressive if warm. 

The actual amount of moisture in air ie determined by passing a known 
volume through tubes filled with calcium chloride ; whose increase in 
weight representa the amount of H,O in the volume of air used. The frac- 
tion of saturation is deterneined by instraments called hygrometers, hygro- 


scopes or irometers, 

Corded to ‘The quantity of carbon dioxide in free sir varies from 
8 to 6 partsin 10,000 by volume. (See Carbon dioxide.) 

Ammoniacal compounds, —Carbonate, nitrate, and nitrite of ammonium 
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oocur in small quantity (0.1 to 6.0 parte per million of NHL) in air, as 
of the decomposition of nitrogenized organic substances. They 
‘fre absorbed and assimilated by plants. 

Nitric and nitrous acids, ly in combination with ammonium, are 
produced either by the oxidation of combustible substances containing N, 
or by direct union of N and H,O during discharges of atmosphericelectricity. 
Rain-wator falling during thunder-showers has been ‘found to contain as 
much as 3.71 per million of HNO,. 

Sulphuric and sulphurous acids occur in combination with NH, in 
the air over cities and manufacturing districts, where they are produced 
by the gridation of S existing in 
coal and coal-gas, 

Hydrocarbons have been de- 
tected in the air of cities and of 
swampy places, in small quantities. 

Solid particles of the most di- 
verse nature aro always present in 
air and become visible in a beam 
of sunlight. Chloride of sodium 
is almost always present, always in 
the neighborhood of salt‘ water. 
Air contains myriads of germs of 
vegetable organisms, mould, etc., 
which are propagated by the trans- 
portation of these germs by air- 
currents. Whether or no certain 
diséases are thus propagated by 

8 or poisons; and whether 
low forms of organized beings can 
or cannot make their appearance 
without the introduction of germs 
are questions, both sides of which 
are eupported by active partisans, 
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and concerning which little or 
nothing is known with certai 
‘The continued inhalation of 


_ The , sir containing large quantities of solid par- 
ticles in suspension may cause severe pulmonary disorder by mere mechani 
eal irritation, and apart from any poisonous quality in the substance ; such 
is the case with the air of carpeted ball-rooms, and of the workshops of 
certain trades, furniture polishers, metal-filers, ete. 


collected by an instrament auch as fs shown in Fig, 23, A disk of thin glass le 


payee 
satires ut mera eter nT 
Sera en irran ee ike pe ie  ot 
ee cetianea due ye ea 
Ammonia. 
Hydrogen nitride—Volatile alkali—NUH. Molecular weight = 11— Sp. 
9r.= 0.580.A—Ligquefies at — 40° (— 40° F)—Boile af — 38°.7 (— 28°7 


F)—Solidifies ate (= 103° F!)—A litre weighs 0.7655 grama. 


Pxepanstions.—(1.) By union of nascent H with N. 
{2.) By decomposition of organic matter containing N, either spon- 
taneously or by destructive distillation. 
73 
3.) By heating a mixture of dry slacked lime with ammonium chloride: 
awd 0, = CaCl, + 2H,O + 2NH,. 

(4) By heating solution of ammonium hydrate : NH,HO = NH, + 1,0. 
Prorsaries.—Physical.—A colorless gas, having a pungent odor and ‘an 
acrid taste. It is very soluble in H,O, 1 volume of which at 0° (32° F.) 
dissolves 1050 vols. NH, aud at 15° (59° F.), 727 vols. Aleoh 
and ether also dissolve it readily, Liquid ammonia is a colorless, mobile 
fluid, used in ice machines for producing artificial cold, the liquid absorb- 
ing a great amount of heat in volatilizing. 

Chemical.—At a red heat ammonia is decomposed into a mixture of N 
and H, occupying double the volume of the original It is similarly 
decomposed Ry. the prolonged passage through it of discharges of elec- 
tricity. It is not readily combustible, yet it burns in an atmosphere of 
O with a yellowish flame. Mixtures of NH, with O, nitrogen monoxide, 
or nitrogen dioxide, explode on contact with flame, Water dissolves ai- 
monia with elevation of temperature-and pro! with formation of 
ammonium hydrate, NH,HO (q. v.). It combi tly with acids to 
produce ammonium salts, without separation of hydrogen. (See Ammo- 


nium.) 
Nitrogen Monoxide. 


Nitrous oxide—Lauyhiny gax—Nitrogen protuxide—1,O—Molecular 
ht = 44—Sp. gr. = 1.5274 —Fuses at ~100” (—148°'F.)—Voils at 
—87° (—124° F)— Discovered in 1776 by Priestley 


Purrasatios.—By heating ammonium nitrato: (NH,)NO, = N,O +2 
H,O. To obtain a pure product there should be no ammonium chlori 
present (as an impurity of the nitrate), and the heat should be applied 
gradually and uot allowed to exceed 250° (482° F.), and the gas formed 
should be passed through wash-bottles containing sodium hydrate and 
ferrous sulphate. 

Propentiza —Physical.—A. colorless, odorless gas, having a sweetish 
tasto; soluble in HO, more so in alcohol, Under a pressure of 3 atmo- 
spheres, at 0° (32° F.), it forms a colorless, mobile liquid, which, when 
dissolved in carbon disulphide and evaporated in wuex, produces a cold 
of — 140° (— 220° F.) 

Chemical—It is decom; by a red heat and by the continuous 
passage of electric sparks. It is not combustible, but is, after oxygen, the 

t supporter of combustion known. 


Paystovoarca.—Although, owing to the readiness with which NO is 
decomposed into its constituent elements, and the nature and relative pro- 
portions of these elements, it is capable of maintaining respiration longer 
than any gas except oxygen or air; an animal will live for a short time 
only in an atmosphere of pure nitrous oxide. When inhaled, diluted with 
air, it produces the effects first observed by Davy in 1799: first an exhil- 
aration of spirits, frequently accompanied by lnughter, and a tendency to 
muscular activity, the patient sometimes becoming aggressive ; afterward 
there is complete anesthesia and loss of ccnsciousness. It has been much 
used, by dentists especially, as an anesthetic in operations of short dura- 
tion, and in one or two instances anesthesia has been maintained by its 
use for nearly an hour. an 
solution in water under preasare, containing five volumes of the 
is sometimes used for internal adminigtrati oe 
74 


Nitrogen Dioxide. 


Nitric oxide—NO—Molecular ight = 30—Sp. gr. = 1.089 A—Dis- 
covered by Hales in 1772. ee = 


Pazpanariox.—By the action of copper on moderately diluted nitric 
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acid in the cold: 3Cu + 8HNO, = 3Cu(NO,), + 4H,0 + 2NO; the gas 
being collected after displacement of air from the apparatus. 

Puopexries.—A colorless gas, whose odor and taste are unknown ; very 
sparingly soluble in H,O ; more soluble in alcohol. 

Tt combines with O when mixed with that gaa or with air, to form the 
reddish-brown nitrogen tetroxide. It is absorbed by solution of ferrous 
sulphate, to which it communicates a dark brown or black color. It is 
neither combustible nor good supporter of combustion, although ignited 
Cand P continue to burn in it, and the alkaline metals, when heated in it, 
combine with its O with incandescence. 


Nitrogen Trioxide. 
Nitrous anhydride. —N,O,—76. 


Has uot been obtained in a condition of purity. A mixture of 95 
r cent. of N,O, with 5 per cent. of N,O may, however, be obtained by 
Rocomposing liquetied nitrogen tetroxide with a small quantity of H,O st 
a low temperature: 4NO, + H,O = 2HNO, +.N,0.. This is a dark 
indigo-blue liquid, which, boiling at about 6° (32”F.), is partly decom- 
posed, 
Nitrogen Tetroxide. 


Nitrogen  peroxide—Hyponitric acid—Nitrous  fumes—NO,—Molec- 
ular weight = 46—Sp, gr. = 1.584 (at 164°C:)—Boils at 22° (71°.6 F.) 
—Solidifies at 9° (15°.8 F.). 


Paxpanation.—(1.) By mixing one volume O with two volumes NO; 
ice-cold. 


both dry and i 
(2) By heating perfectly dry lead nitrate, O being also produced : 
APb(NO,), = 2PbO + 4NO, + 0, 
(3) By dropping strong nitric acid upon a red-hot platinum surface. 
Prorenriss,—When pure and dry it is an orange-yellow liquid at the 
ordinary temperature ; the color being darker the higher the temperature. 
‘The red fumes which’ are produced when nitric acid is decomposed by 
starch or by a metal consist of NO, mixed with N,O,. It dissolves in nitric 
acid, forming a dark yellow liquid, which is blue or green if N,O, be also 
present. With SO, it combines to form x solid, crystalline compound, 
which is sometimes’ produced in the manufacture of H,SO,, and known as 
lead chamber crystals. A small quantity of H,O decomposes it into HNO, 
and N,O,, which latter colors it green or blue; a larger quantity of H,O 
decomposes it into HNO, and NO. By bnses it is transformed into a 
mixture of nitrite and nitrate: 2NO, + 2KHO = KNO, + KNO, + HO. 
It is an energetic oxydant, for which it is Inrgely used. With certain 
organic substances it does not behave us an oxydant, but becomes 
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gubstituted as an univalent radical ; thus with benzol it forma nitro-benzol : 


(Nt 'e! 

Fee ~The brown fumes given off durin; many processes in 
which nitric acid is decomposed, are dangerous to life. All such opera- 
tions, when carried on on a smail scale, as in the laboratory, should be 
conducted under a hood or some other arrangement, by which the fumes 
are carried into the open air. When, in industrial processes, the volume 
of gas formed becomes such as to be a nuisance when di into 
the air, it should be utilized in the manufacture of H,SO, or absorbed by 
B,0 or an alkaline solution. 

An atmosphere contaminated with brown fumes is more cage 
than one containing Cl, ns the presence of the latter is more immediately 
annoying. At first there is only coughing, and it is only two to four 
hours later thet a difficulty in breathing is felt, death occurring in ten 
to fifteen houra, At the autopsy the lungs are found to be extensively 
disorganized and filled with black fluid. s 

Even air containing amall quantities of brown fumes, if breathed for 
8 long time, produces chronic disease of the respiratory organs. To 

ent such accidénts, thorough ventilation in locations where brown 
lames are liable to be formed is imperative. In cases of spilling nitric 
acid, safety is to be sought in retreat from: the apartment until the fumes 
have been replaced by pure air from without. 


Nitrogen Pentoxide. 


Nitric anhydride—N,O,—Molecular weight = 108—Fuses at 30° (86° F.) 
—Boils at 47° (116°.6 F.). 


Prepanariox.—(1.) By decomposing dry silver nitrate with dry Cl in 
an apparatus entirely of glass: 44gNO, + 2Cl, = 44gC1+ 2N,0, + 0.. 

(2.) By removing water from fuming nitric acid with phosphorus pent- 
oxide: 6HNO, + P.O, = 2H,PO, + 3N.0,. 

Puorseries.—Prismatic crystals at temperatures above 30° (86°F). It 
is very unstable, being decomposed by a heat of 50° (122° F.) ; on contact 
with H,O, with which it forms nitric acid; and even spontancously. 
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Most substances which combine readily with O, remoye that element 
from N,O,. 


Nitrogen Acids. 


‘Three are known, either free or in combination, corresponding to the 
three oxides containing uneven numbers of O atoms: 


HNO—Hyponitrous acid, 
HNO,—Nitrous acid. 
HNO, —Nitric acid. 


Hyponitrous acid—HNO—31—Known only in combination. Silver 
hyponitrite is formed by reduction of sodium nitrate by nascent H and de- 
composition with silver nitrate. 

itrous acid—HNO,—47—has not been isolated, although its salts, 
the nitrites, are well-defined compounds: M'NO, or M”(NO,), 
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Nitric Acid. 
Aquafortis—Hydrogen nitrate—Acidum. nitricum—U, S.; Br.—HINO, 


Purranation.—(L.) By the direct union of its constituent elements 
under the influence of electric discharges. 
af), By the decomposition of au alkaline nitrate by strong H.$0.._ With 
moderate heat a portion of the acid is liberated: 2NaNO, + HSO, 
NaHSO, + NaNO, + HNO,, and at a higher temperature the remainder 
is given off: NaNO, + NaHSO, = Na,SO,+ HNO, This ia the reaction 
used in the manufacture of HNO,. 
Vancernon— Commercial—a yellowish liquid, very impure, and of two 
a of concentration : single aguafortis ; sp. gr. about 1.25 = 39% 
(O, ; and double aguafortis ; sp. gr. about 1.4 = 64% HNO,. 
Fuming—a reddish yellow liquid, more or less free from impurities ; 
charged with oxides of nitrogen, Sp. gr. about 1.5, Used aa an oxidiz- 


ing agent. 
©. P.—a colorless liquid, sp. gr. 1.522, which should respond favorably 
to the testa given below. 
ax idim mitricun, U: 8.7 Br—a colorless acid of ep. gr. 1.42 = 70x 
ke nitricum diutum, U.S; Br—the last mentioned, diluted 
wit to sp. gr. 1.059 = 10% , (U. S.), or to sp. gr. 1.101 
= Ide ENO, (1) ae ts 
Prorenttea—Physical—The pure acid is a colorless liquid 
1.522; boils at 86° (186°.8 F.); solidifies at—40° (—40° F.); give 
white fumes in damp air ; and las a strong acid taste and reaction. 


8 

The 

TT, gt. and boiling-point of dilute acids vary with the concentration. 
a 


strong acid be distilled, the boiling-point gradually rises from 86° 
(186°.8 F.) until it reaches 123° (253°.4 F.), when it remains constant, 
the 1p. gr of distilled and distillate being 142 = 70¢ HNO,. If a weak 
acid be taken originally the boiling-point rises until it becomes stationary 
at the same point. 

Chemical —When exposed to air and light, or when heated to redness, 
HINO, is decomposed into NO,; H.O and O. Nitric acid is a valuable 
oxydant; it converts I, P, §,'C, B, and Si or their lower oxides into 
their highest oxides; it oxidizes and destroys most organic substances, 
although with some it forms products of substitution. Most of the 
metals dissolve in HNO, as nitrates, a portion of the acid being at the 
eame time decom; into NO and H,O: 4HNO, + 8Ag = 3AgNO, 
+ NO + 2H,0. The so-called “noble metals,” gold and platinum, are 
not dissolved by either HNO, or HCl, but dissolve as chlorides in 
a mixture of the two acids, called agua regia, In this mixture the two 
acids mutually decompose each other according to the equations: HNO, 
+ 3HCl = 2H.0 + NOC) + Cl, and 2HNO, + GHC] = 4H,O + 
2NOCI, + Cl, with formation of nitrosyl chloride, NOCI, and bickloride 
NOCI,; and nascent Cl; the last named combining with the metal. 
‘When HNO, is decomposed by zinc or iron or in the porous cup of a Grove 
battery, N,O, and NO, are formed and dissolve in the acid, which is colored 
dark yellow, blue or green. An acid so charged is known as nilroso-nitric 
acid. " Nitric acid is monobasic. 

Inrvarrmms.— Oxides of Nitrogen render the acid yellow, and decolorize 
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potassium permanganate when added to the dilute acid. Sulphuric acid 
produces cloudiness when BaCl, is added to the acid, diluted with two 
volumes of H,O. Chlorine, iodine cause a white ppt. with AgNO, Iron 
gives a red color when the diluted acid is treated with ammonium sulpho- 
eyanate. Salts, leave a fixed residue when the acid is evaporated to dry- 
ness on platinum. 

Axatyrica Cuanacrers.—(1.) Add an equal volume of concentrated 
HSO, cool, and float on the surface of the mixture solution of FeSO,. 
‘The lower layer becomes gradually colored brown, black or purple, be- 


GRANDDAD'S BOOK OF CHEMISTRY 118 MEDICAL STUDENT'S CHEMISTRY 


giuning at the top. (854° F.) in an atmosphere not capable of acting upon it chemically. 

(2) Boil in a test-tube a small quantity of HCI containing enough Its vapor is colorless ; sp. gr. = 4.54—65 H at 1040° (1940°F.). It 
sulphindigotic acid to communicate a blue color, add the suspected solu- volatilizes below its boilinz-point, and water boiled upon it gives off steam 
tivu and boil again ; the color is discharged. charged with its vapor. Exposed to air it gives off white fumes and pro- 

(3) Tf acid neutralize with KHO, evaporate to dryness, add to the res- duces ozone. It is luminous in the dark. It is insoluble in water; spar- 
idue a few drops of H,SO, and a crystal of brucine (or some sulphanilic ingly soluble in alcohol and ether ; soluble in carbon disulphide, and in 
acid) ; @ red color is prodiiced the fixed and volatile oils. It crystallizes on evaporation of its solutions 

(4) Add H,SO, and Cu to the suspected liquid and boil, brown fumes in octahedrm or dodecahedre. Sp. gr. 1.83 nt 10° (50° F. 
appear (best visible by looking into the mouth of the test-tube). (2) White phosphorus is formed as a white, opaque pellicle upon the 

The above appearatices are caused by free nitric acid, but if the tests surface of the ordinary variety when this is exposed to light under airated 
bo conducted as directed a nitrate, if present, is decomposed with libera- water. Sp. gr. 1515 at 15° (59° F.). When fused it reproduces ordin- 
tion of the acid. ary phosphorus without loss of weight. 

All neutral nitrates are soluble in H.O ; some go-called basic salts are” (3.) Black variety is formed when ordinary phosphorus is heated to 
insoluble, as bismuthyl nitrate : (BiO)NO, 70° (158° F.) and suddenly cooled. 

Toxicoioox.— Although most of the nitrates are poisonous when taken (4.) Red variety isproduced from the ordinary by maintaining it at from 
internally in sufficiently large doses, their action seems to be due rather 940° (464° Fy te 2802 (o36° F,) for two or three days in an atmosphere 
to the metal than to the acid radical. Nitric acid itself is one of the 79 
most powerful of corrosives. inact ‘ i tered 

Any animal tissue with which the concentrated acid comes in contact Soe ee eee te ae. biepegr aphee peeemerhere dared 
is immediately disintegrated ; @ yellow stain, afterward turning to dirty Phos?! sealieve varity winks it sn cepa to Biswe\ antiga 
Drownish, oF, if the action be prolonged, an eechar, is formed. When 1? Tee ee eee asteliee arid. which doce uot fume in air, nor 
taken internally ita action is the same oa upon the akin, but, owing to the a.,.11 8 8 Taddish, odorless, tasteless » Hested to 500" 
more immediately important function of the parts, is followed by more fjaua'ye ™ tee telneuts of the Jonem ‘earenolien enatal’ 
serious results (unless a large cutaneous surface be destroyed). jesegel ih Gapsartae ‘On Veuctinin tal Piast bieeey combehearal cry ital, 

The symptoms following its ingestion are the same as those produced 234. If prepared at 250" (482° F.) it fuses below that temper- 
by the other mineral acids, except that all parts with which the acid has Of SP- 6,234. 1 (00° F) is transformed into the yellow variety which 
come in contact, including vomited shreds of mucous membrane, are Sur, mat ices feuctnak Gea" svoh fase Te tata tnininoea’ ak 
colored yellow. ‘The treatment is the same as that indicated when SO,H, brn tame peosturen: 


or HCI havo been taken ; Le, neutralization of the corrosive by magnesia CTGRTY femPemtures | operty of P is the readiness with 
or an alkali. which it combines with ©. ‘The yellow variety ignites and burns with a 
Compounds of Nitrogen with the Halogens. bright flame if heated in air to 60° (140° F.), or if exposed in a finely 


f 

trogen fodide—NI_-395—-When iodine is brought in contact renee {rane of carbon disulphide, oil of turpentine, alcohol, 
with ammonium hydrate solution, a dark brown or black powder, highly ether, naphtha, and many gases. 

paar 78 se Yellow phosphorus burns in Cl with formation of PCI, or PCI, accord- 

explosive when dried, is formed. This substance varies in composition i8g 8 P or Clis present in excess. Both yellow and red varieties com- 
according to the conditions under which the action occurs; sometimes bine directly with Cl, Br, and I. 


iodide i : si it is mised with . Phosphorusis not acted on by HCl or cold HSO,, Hot H,S0, oxidizes 
GomiaeCnaee nr ETRE ena ceromratancee ib 6 ised with on gerccalion ct hosphorousacid and sulpbur dioxide: P, +. 6H,80, — 


4H,PO, + 680,. Nitric acid oxidizes it violently to phosphoric acid and 
PHOSPHORUS. ni di- and tetr-oxides: 12HNO, + P, = 4H,PO, + 8NO, + 4NO. 
horus isn reducing agent. "When immersed in cupric sulphate 
Symbol = P— Alomic weight = 31—Molecular weight = 124—Sp. gr. of solution it becomes covered with a coating of metallic copper. In silver 
vapor = 4.2904 A—Name from gis = light, pipw = I bear—Discovered by nitrate solution it produces a black deposit of silver phosphide. 
Brandt in 1669—Phosphorus (U. S.; Br.). ‘Toxicozocx,—The red variety differs from the other allotropic forms of 
horus in not being poisonous, probably owing to its insolubility, 
Occornexce. —Only in combination ; in the mineral and vegetable worlds and in being little liable to cause injury by burning. ‘ 
4s phosphates of Ca, Mg, Al, Pb, K, Na. In the animal kingdom as The burns produced by yellow phosphorus are more serious than 
phosphates of Ca, Mg, K and Na, snd in organic combination. like destruction of cutaneous surface by other substances, A burning 
Prrparatioy.—From bone-asb, in which it occurs as tricalcic phosphate. fragment of P adheres tenaciously to the skin, into which it burrows. One 
‘SO, di. of the products of tho combustion is metaphosphoric acid (q. v.) which, 


hosphorus, while the Poisoning appear with greater or less rapidity, sccording to the dose, 
calcium is combined as silicate: 2Ca(PO,), + aid, + 5C, = 2CaSiO, and the presence or absence in the stomach of rubstanoes which favor ite 
+ 10CO + P,. 380 

‘The crude product is purified by fusion, first under a solution of bleach- absorption. Their appearance may be delayed for days, but as a rule 
ing powder, next under ammoniacal water, and finally under water contain- they appear within a few hours. A disagreeable garlicky taste in the 


ing a small quantity of sulphuric acid and potassium dichromate. It is mouth, and heat in the stomach are first observed, the latter gradually 


then strained through leather and cast into sticks under warm water. developing into a burning pain, accompanied by vomiting of dark-colored 
Paopenries. —Physical.—Phosphorus is capable of existing in four allo- matter, which, when shaken in the dark, is phosphorescent : low tempera- 
tropic forms : ture and dilatation of the pupils. In some cases death follows at this point 


(L.) Ordinary, or yellow variety, in which it ususlly occurs in commerce, suddenly, without the appearance of any further marked symptoms ; 
This is « yellowish, translucid solid of the consistency of wax. Below 0° usually, however, the patient rallies, seems to be doing well, until sud, 
(82° F.) it is brittle; it fuses at 44°.3 (111°.7 F.); and boils at 290° denly jaundice makes its appearance, accompanied by retention of urine, 
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and frequently delirium, followed by coma and death. 

There is no known chemical antidote to phosphorus ; the treatment is, 
therefor, limited to the removal of the unabsorbed portions of the poison 
by the action of an emetic, zinc sulphate or apomorphia, as expeditiously 


Fo. 24. 


as possible, and the administration of oil of turpentine—the older the oil 
the better—as a physiological antidote. ‘The use of fixed oils or fata is to 
be avoided, as they favor the absorption of the poison by their solvent 
action. The prognosis is very unfavorable. 

‘As commercial phosphorus is usually contaminated with arsenic, the 
effecta of the latter substance may also appear in poisoning by the former. 

Anaiyris—When, after a death suppored to be caused by phosphorus, 
chemical evidence of the existence of the poison in the body, etc., is 
desired, the investigation must be made as soon after death as possible, 
for the reason that the element is rapidly oxidized, and the detection of 
the higher stages of oxidation of phosphorus is of no value as evidence 
of the administration of the element, because they are normal constitu- 
ents of the body and of the food. 

‘The detection of elementary phosphorus in a systematic toxicological 
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analysis is connected with that of prussic acid, alcohol, ether, chloroform, 
and other volatile poisons. ‘The substances under examination are diluted 
with H.O, acidulated with H,SO,, and heated over a sand-bath in the flask 
a (Fig 24). This flask is connected with a CO, generator, b, whose stop- 
cock is closed, and with a Liebig’s condenser, c, which is in darkness (the 
operation is best conducted in a dark room) and so placed as to deliver the 
distillate into the flask d. ‘The odor of the distillate is noted, In the pres- 
ence of P it is usually alliaceous. The condenser is also observed. If at 
the point of grentest condensation a faint, luminous ring be observed (in 
the absence of all reflections), it is proof positive of the presence of unoxi- 
dized phosphorus ; the absence, however, of that poison is not to be in- 
ferred from the absence of the luminous ring (see above). If this fail to 
appear when one-third the fluid contents of the flask a have distilled over, 
the condenser is disconnected at e, and in its place the absorbing apparatus, 


Fig. 25, partly filled with « neutral solution of allver nitrate, is udjusted 
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by a rubber tube atiaclied at g, and a slow and constant stream of CO, is 
caused to traverse the apparatus from b. If during continuation of the 
distillation no black deposit is formed in the silver solution, the absence 
of P may be inferred. If a black deposit be formed, it must be further 
examined to determine if it be silver phosphide. For this purpose the 
apparatus shown in Fig. 26 is used. In the bottle a hydrogen is gen- 
erated from pure Zn and H.SO, the gas passing through the drying-tube 
6, filled with fragments of CaCl, and out through the platinum tip at ¢; 
dandeare pinch-cocks. When the apparatus is filled with hydrogen, d 
js closed until the funnel-tube f is three-quarters filled with the liquid 
from a; then ¢ is closed and d opened, and the black silver deposit, which 
has been collected on a filter and washed, is thrown into /; ¢ is then 
slightly opened and the escaping gas ignited at c, the size of the flame 
being regulated by ¢. If the deposit contain P the flame will have a green 
color; and when examined with the spectroscope will give the spectrum 
of bright banda shown in Fig. 27. 

Chronic phosphorus poisoning, or Lucifer disease, occurs among opera 
tives engaged in the dipping, drying, and packing of phosphorus matches. 


32 
‘Those engaged in the manufacture vf phosphorus itself are not so affected. 
Sickly women and children are most subject to it, ‘The cause of the disease 
has been ascribed to the presence of arsenic, and to the formation of oxides 
of phosphorus and ozone, The progress of the disorder is slow, and its 
culminating manifestation is the destruction of one or both mavilli by 
necrosis, . 


AaBc Dp Eb F 6 a 


T . 
Pro, &. 


The frequency of the disease may be in some degree diminished bj 
thorough ventilation of the shops, by frequent washing of the face and mou 
with a weak solution of sodium carbonate, and by exposing oil of turpen- 
tine in saucers in the workshops. None of these methods, however, effect, 
a perfect prevention, which can only be attained by the substitution of the 
red variety of phosphorus for the yellow in this industry. 


Hydrogen Phosphides. 


Gaseous hydrogen phosphide—Phosphonia, Phosphamine—PH,— 
84—A colorless gas, having a strong alliaceous odor, which is obtained pure 
by decomposing phosphonium iodide, PHI, with H,O, Mixed with H and 
vapor of PH, itis produced asa spontaneously inflammable gas, by the 
action of hot, concentrated solution of potassium hydrate on P, or by de- 
composition of calcium phosphide by H,O. It is highly poisonous, After 
death the blood is found to be of a dark violet color, and to have, iu @ 
great measure, lost its power of absorbing oxygen. 

Liquid hydrogen phosphide—P,H —G6—is the substance whose 
vapor communicates to PH, its property of igniting on contact with air, 
It is separated by passing the spontaneously inflammable PH, through a 
bulb tube surrounded by a freezing mixture. 

It is a colorless, heavy liquid, which is decomposed by exposure to 
sunlight or to a temperature of 30° (86° F.). 

Solid hydrogen phosphide—P H,—126—is n yellow solid, formed 
when P.H, is decomposed by sunlight’ It is not phosphorescent and 
only ignites at 160° (320” F.). 


Oxides of Phosphorus. 


‘Two are known : P,O, and P,O,. 

Phosphorus trioxide — Phosphorous onhydride—P,O,— 110 — is 
formed when P is burned ina very limited supply of perfectly dry air or 
©. It isa white, focculent solid, which, on exposure to air, ignites by the 
heat developed by its union with water to form phosphorous acid. 

Phi 6 pentoxide — Phosphoric unhydride— P,O,— 142--is 
formed when P is burned in an excess of dry O. It is n white, floceulent 
solid, which has almost as great a tendency to combine with H,O as has 
PO, It absorbs moisture rapidly, deliquescing to a highly acid liquid, 
containing, not orthophosphoric, but metaphosphoric acid. It is used! a3 
a drying agent. 


HAP sOre 
yoroes weld Labs. 
‘Phoephorie acid 


‘Thelr basicitiey ure as follows : H,PO, is monobasic ; H,PO, is dibesio; 
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H,PO, is tribasic; H,P,O, is tetrabasic, and HPO, is monobasic. 

Hypophosphorous acid—H,PO—66—is a crystalline solid, or, 
more usually, a pies 4 ead colorless syrup. It is oxidized by air toa 
- 82—is formed by decomposition of 


mixture of HPO, and 2 
water: POl, + 3H,0 = H,PO, + 3HCl. It is 


Phosphorous acid— 
phosphorous trichloride 

& highly acid syrup, is decomposed by heat, and is a strong reducing 
agent. 


hosphoric acid—Common, or tribasic, phosphoric acid— 
Acidum phosphoricum, U.S. ; Br.—H,PO,—98—does not occur free in 
nature, but is widely disseminated in ‘combination in the phosphates, in 
the three kingdoms of nature. 

It is prepared : (1) By converting bone phosphate, Ca,(PO,),, into the 
corresponding lead or barium salt, Pb,(PO,), or Ba,(PO,),, and decom- 
posing the former by H,S, or the latter by HSO,, (3) By oxidizing P b 
dilute HNO, aided by heat. The operation should be conducted wit 
caution and heat gradually applied by the sand-bath. It is best to use 
red phosphorus. This is the process directed by the U.S. and Br. Pharm. 

he concentrated acid is a colorless, transparent, syrupy liquid ; still 
containing H,0, which it gives off on exposure over H SO, leaving the 
pure acid in transparent, deliquescent, prismatic crystaia ‘It is decom- 
posed by heat to form, first, pyrophosphorie acid, then metaphoaphoric 
acid. Th is tribasic. 

It made from arsenical phosphorus, and commercial phosphorus is usu- 
ally arsenical, it is contaminated with arsenic acid, whose presence may 
be recognized by Marsh's test (q. v.). ‘The acid should not respond to the 
indigo and ferrous sulphate tests for HNO,. 

Axatyricat, Cuanacters oF te Orrkoriosraares,—(1) With ammoniacal 
solution of silver nitrate, a yellow precipitate. (2) With solution of am- 
monium molybdate in ENO, a yellow precipitate, (3) With magnesia 
mixture,* a white crystalline precipitate, soluble in acids, insoluble in am- 
monium hydrate, 

* Made by dissolving 11 pts. 1 


ized magnesium chloride and 28 pts ammonium 
chloride in 130 pts, water, 


ding 70 pla dilute smmovium hydrate and fltertng after 


two days, 
Pyrophosphoric acid—H,P,O,—178.—When orthophosphoric acid 
(or hydro-disodic phosphate) is maintained at 213° (415°.4 F.), two of ite 
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It is n white, glassy, transparent solid, odorless, and acid in taste and 
reaction. Slowly deliquescent in air, it is very eoluble in H,O, although 
the solution takes place slowly, and is accompanied by  peeular crackling 
sound. In constitution and basicity it resembles HNO,. 

Action or THe Pxospaates ox rae Eooxouy.—The salts of ortho- 
Phosphorie acid are important constituents of animal tissues, and give 
rise, when taken internally in reasonable doses, to no untoward symptoms. 
The acid itself may act deleteriously by virtue of its acid reaction. Meta- 
and pyro-phosphoric acids, even when taken in the form of neutral salts, 
have a distinct action (the pyro being the more active) upon the motor 
Ganglia of the heart, producing diminution of the blood-pressure, and, in 
comparatively small doses, death from cessation of the heart's action. 


Compounds of Phosphorus with the Halogens. 


Phosphorus trichloride—PC1_—137.5—is obtained by heating P in 
a limited supply of Cl. It is a colorless liqui ep. gr. 1.61; as an iri 
tating odor fumes in air ; boils at 70° (160° F).” Water decomposes it 
with formation of HPO, and HCL x 
POl,—208,5—is formed when P 


burnt in excess of OL It is a light yellow, crystalline solid : gives off.irri- 
fumes ; and is decomposed by H,O. 
oxyohloride— ‘achlorde POL + LO 
of a limited quantity of H,O on the itachloride = + = POCI, 
+9HCL It is a pp Jiguid: es 1.7; boils at 110? (230° F,); 
and solidifies at —10° (+ 14° F.). Os 
With bromine P forms compounds similar in composition and prop- 
erties to the chlorine com ds. With iodine it forms two com: 's, 
PI, and PI, ith fluorine it forms two compounds, PF. and ", the 
second gaseous. 
ARSENIC. 


Wi 
former liquid, the 
Symbol = Ag—cdtomic weight = 15—Molecular weight = 300—, 
. of solid = 6.75; of vapor = 10.64 at 860° (158° F)—-Name from 
bes orpiment. 


the action 
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Occuxarxcr.—Free in small quantity ; in combination as arsenides of 
Fe, Co, and Ni, but most abundant the sulphides, orpiment: and 
aod in arsencal iron pyrites or mipickel Ta 

anatiox.—(1.) By heating mispickel in clay cyli which com- 
municate with ahest won condensing tubes. 
(2) By heating a mixture of arsenic trioxide and charcoal; and puri- 


the product by resublimation. 
T"Boorexraa-—Phyvical —A brittle, steel gray solid, having a metallic 


lustre. At the ordinary pressure, and without contact of air, it volatilizes 
without fusion at 180° (256" F.) ; under # it fuses at a dull 
red heat, Its vapor is yellowish, and has the odor of garlic. It is insolu- 
ble in H,O and in other liquids unless chemically altered. ‘ 
Chemical. —Heated in air it is converted into the trioxide and ignites 
somewhat below a red heat. In O it burns with a brilliant, bluish white 
light. In dry air it is not altered, but in the presence of moisture its sur- 
face becomes tarnished by oxidation. In H,O it is slowly oxidized, » 


68 
85 
Portion of the oxide dissolving in the water. It combines readily with Cl, 
;, I and 8, and with most of the metals. With H it only combines 
when that element is in the nascent state. Warm, concentrated H,S0O, 
is decomposed by As with formation of SO, ; As,O, and HO. Nitricacid 
is readily decomposed, giving up ite O to ‘the formation of arsenic acid. 
With hot HCl, arsenic trichloride is formed. When fused with potassium 
hydrate, arsenic is oxidized, H is given off, and a mixture of potassium ar- 
senite and arsenide remains, which by greater heat is converted into arsenic, 
which volatilizes, and potassium arsenate, which remains. 


Compounds of Arsenio and Hydrogen. 


1,) By the action oto upon an alloy obtained by fusing 
together native sulphide of antimony, 2 pts. ; cream of tartar, 2 pta. ; an 
arsenic trioxide, 1 pt. 

(2) By the action of dilute HC] or H,SO, upon the arsenides of Zn and 

in. 
(8.) Whenever a reducible compound of arsenic is in presence of 
nascent hydrogen. (See Marsh test.) 

(4) By the action of H,O upon the arsenides of the alkaline metals. 

(6.) By the combined action of air, moisture and organic matter upon 
arsenical pigments. 

Propenries.— Physical.-A colorless gas; haviug n strong alliaceous 
odor ; soluble in 5 vols. of HO, free from air. 

Chemical. neutral in reaction. In contact with air and moisture 
its H is slowly removed by oxidation, and elementary As deposited. It is 
also decomposed into its elements by the passage through it of luminous 
electric discharges ; and when subjected to a red heat. It is not acted on 
by dry O at ordinary temperatures, but a mixture of the two gases con- 
taining 3 vols. O and 2 vols. AsH, explodes when heated, forming As,O, 
and HO; if the proportion of O be less, elementary As is deposited, 

The gas burns rrith a greenish flame, from which a white cloud of ar- 
senic trioxide arises. A cold surface held above the flame becomes coated 
with a white, crystalline deposit of the oxide. If the flame be cooled by 
the introduction of a cold surface into it the H alone is oxidized and ele- 
mentary As is deposited. Chlori poses the gas explosively with 
formation of HCl and arsenic trioxide, Bromine and iodine behave simi- 
larly, but with less violence. 

All oxidizing agents decompose it readily; H,O and arsenic trioxide 
being formed by the less active oxidants, and H,O'and arsenic acid by the 
more active. Solid potassium hydrate decomposes the gas partially and 
becomes coated with a dark deposit which seems to be Ssuienlary ae: 
senic. Solutions of the alkaline hydrates absorb and decomy ii is 
given offand an alkaline arsenite remains in the solution, “Many metals, 
when heated in AsH., decompose it with formation of a metallic arsenide 
and liberation of hydrogen. Solution of silver nitrate is reduoed by it; 
elementary silver is deposited, and the solution contains arsenic trioxide. 


Although H,S and AsH, decompose each other to extent, with 
inaction ol aoees tere toe ee of existing, to 
86 
some extent at least, in presence of the former. Hence in making HS for 


use in toxicological analysis materials free from As must be used. 


Compounds of Arsenic and Oxygen. 


Two are known: As,O, and As,0,. 

Probably the gray substance formed by the action of moist air on cle- 
mentary arsenic is 2 lower oxide. 

Arsenio —Arsenious anhydride— White arsenic—Arsenic— 
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Arsenious acid—Acidum arseniosim, U. S.; Br.—As,0,—198. 
Preranattoy.—(1.) By roasting the native sulphides of arsenic in a cur- 
rent of air. 
2.) By burning arsenic in air or oxygen. 
pennies, — Physical.—It occurs in two distinct forms: crystallized or 
powdered,” and vitreous. When freshly fused, it appears in colorless 
of faintly yellow, transparent, vitreous masses, having no visible crystalline 


structure.” Shorily, however, these ‘masses become opaque the surface, 
and present the .ce of porcelain ; this change, which is due 
tubslance assuming the crystalline form, slowly toward the 


centre of the maas, which, however, remains vitreous for along time. The 


deposited in the form of brilliant 


more perfect the nearer the temperature of the ing surface is to 

180° (356° F.). ‘The erystalline variety may be converted into the vitreous 

thy keeping it for some time at a temy near its point of volatilization. 
taste of arsenic trioxide is at first fain 


Its solal ‘water varies with the temperature, the method of 
uuakring the solution, the presence of foreign substances and the nature of 
the oxide: 


\vanmparen frm] Opaque frm, = 


1,000 parts of cold distilled water, after 
standing 24 hours, dissolved 

1,000 parta of boiling water po 
the oxide, and allowed to stand for 
4 hours, dissolved .. .. bettecee 

1,000 parts of water boiled for one hour, 
the quantity being kept uniform by 
tho addition of boiling water from 
‘time to time, and filtered immedi- 
ately, dissolved... Be 


1.74 parte, 


1.16 parts, | 2.0 parts, 


10.12 parte, | 5.4 parts. | 15.0 parts. 


4.5 parte. | 76.5 parte | 87.0 parts 


‘The vitreous variety is more soluble than the crystalline, but by prolonged 
boiling the crystalline is converted into the vitreous, or, at all events, the 
solability of the two forms becomes the same, ‘The solution of the erys- 
tallized oxide in cold H,0 is always very slow (the vitreous oxide dissolves 
more rapidly), and continues for a long time. If white arsenic be thrown 
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‘upon cold H,0, only a portion of it sinks, the remainder floating upon the 
surface, notwithstanding its high specific gravity. This is due to a repul- 
tion of the H,0 from the surfaces of the crystals, which also accounts, to 
some extent at least, for its slow solution. Even after several days, cold 
HO does not dissolve all the oxide with which it is in contact. If one part 


of oxide be digested with 80 parts of H,O, at ordinary temperatures for 
several days, the resulting solution contains 'x; with 160 parts HO, sy; 
4; and even when 16,000 or 


with 240 parte, ye 5 with 1,000 parts HO, yas 5 a x 
100,000 parts of HO are used, portion of the oxide remains undissolved. 
‘Arsenious oxide which had remained in contact with cold H,O in closed 
vessels for eighteen years, dissolved to the extent of 1 part in 54 of H,O, 
or 18.5 parts in 1,000, which may be given as the maximum solubility of 
the crystallized oxide in cold water. ‘The power of H,O of holding the 
acid in solution, once it is dissolved, is not the same as its power of dis- 
solving it. If a concentrated solution be made by boiling H,O upon the 
oxide and filtering hot, the filtrate may be evaporated down to one-half its 
original bulk without depositing any of the acid, of which this concentrated 
fluid now contains ns much as one part in six of H,O, or 166.6 parts per 
1,000. If a hot solution of the acid be allowed to ‘cool, the solution will 
contain 62.5 parta per 1,000 at 16° (60°.8 F,), and 50 parts per 1,000 at 7° 
(40.6 B) 

‘The solubility of the oxide in alcohol varies with the strength of the 
spirit and the nature of the oxide, the vitreous variety being more soluble 
in strong thon in wenk alcohol, while the contrary is the case with the 
crystalline, as is shown in the following table: 


1000 paris moive dere. Tareen, Seperenae, Alumels 

{At te (5% F = 16.80 14.30 715 0 

Ceytaltined oxide | At the bullingpoini.. 2. 2.) 4806 oat ot Pact 
Virrcous oxide at 18° (60°F) 3.04 2 00) 


The presence of the mineral acids and alkalies, ammonia and ammoni- 
acal sults, alkaline carbonates, tartaric acid, and the tartrates, increases 
the solubility of arsenic trioxide in water. It is less soluble in fluids con- 
taining fats or extractive or other organic matters (the various liquid 
articles of food), than it is in pure water. 

Tn chemico-legal cases, in which the question of the solubility of arsenic 
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is likely to arise, it must not be forgotten that the quantity of As,O, which 
a person may unconsciously take in a given quantity of fluid is not limited, 
under certain circumstances, to that which the fluid is capable of dissolv- 
ing ; «much greater quantity than this may be taken while in suspension 
in the liquid, especially if it be mucilaginous. 
(Caraicat, —Ita solutions are .acid in reaction and probably contain the 
truc arvenious acid, H,A0O,; they are neutralised by buses with formation 
of arsenites. Solutions of sodiuin or potassium hydrate dissolve it with for- 
mation of the corresponding arsenite, It is readily reduced, with sepa- 
ration of As, when heated with hydrogen, carbon, or potassium cyanide, 
‘and at lower temperatures by more active reducing agenta. Onxidizing 
agents, such as HNO,, the hydrates of chlorine, chromic acid, convert it into 
arsenic pentoxide or arsenic acid. Ita solution, acidulated with HCl and 
boiled in presence of copper, deposits on the metal a gray film composed 

of an alloy of Cu and As. 
0,—230—is obtained 


Arsenic pentoxide—Arsenic anhydride—As, 
be Meatiog arsenic acid to redness. It is a white, amorphous solid, which, 
exposed to the air, slowly absorb moisture. It is fusible at s dull 
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red heat, and at a slightly bigher temperature decomposes to As,O, and O. 
It dissolves slowly in HO, forming arsenic acid, H,AsO,. 


Arsenic Acids. 
Avenue schoo Hada@a J Eyranrente no fighayOr 
‘arvenle ack HyAWOy Metarrente etd 210.1 HANOy, 


Arsenious acid—H,AsO,—126—is supposed to exist in aqueous 
solutions of the trioxide, although it has not been arated. Corre- 
sponding to it are important salts, called arsenites, which have the general 
formule HM',AsO,, HM” AsO,, H,M'(As0,),. 

Orthoarsenic. acid— Arsenic acid—H,AsO,—142—is obtained by 
oxidizing AsO, with HNO, in the presence of H,O: AsO, + 2H.0 + 
2HNO, = 2H,AsO, + N,O,. A similar oxidation is also effected by Cl, 
‘aqua regia and other oxidants, 

A syrupy, colorless, strongly acid solution is thus obtained, which, at 
5° (59° F.) becomes semi-solid from the formation of transparent crystals 
containing 1 Aq. These crystals, which are very soluble and deliquescent, 
lose their Aq. at 100° (212° F.) and form a white, pasty mass composed of 
minute white, anhydrous needles. 
into H,As,O,, HASO,, and As.O.. 

In presence of nascent H it is decomposed into H,O and AsH, It 
is reducible to H,AsO, by SO, If H.S he passed through solutions of 
arsenic acid or of an arsenate, the first portions of the gas reduce the 
arsenical compound to the lower state of oxidation, while S separates ; 
afterward the arsenious acid is decomposed, with formation of arsenic 
trisulphide, 

Like phosphoric ncid, arsenic acid is tribasic ; and the arsenates re- 
semble the phosphates in composition, and in many of their chemical and 
physical properties. 

Pyroarsenic acid—H,As,0,—266.—Arsenic acid when heated to 
160° (320° F.) is converted’ into compact masses of pyroarsenic acid : 
QH,AsO, = H,As,0, + H,0. It is very prone to revert to orthoarsenic acid 
by taking up water. 
Metarsenic acid—HAsO,—124.—At 200°-206° (392°-403° F.) AsO, 
HI, gradually loses H,O to form metarsenic acid: H,As,O, = 2HAsO, + H,O. 
It ‘forms white, pearly crystals, which dissolve readily in H,O with regen- 
eration of H,AsO,. It is monobasic. 


Compounds of Arsenic and Sulphur. 


At higher temperatures it is converted 


Arsenio disulphide—Red sulphide of arsenic—Realgar—Red orpiment 
— Ruby sulphur—Sandarach—As,8,—214—occurs in nature in translucent, 
ruby red crystals. It is also prepared by heating a mixture of As,O, and 
S ; as so obtained it appears in brick-red masses. 


It is fusible, insoluble in HO, but soluble in solutions of the alkaline 
sulphides and in boiling solution of potassium hydrate. 
89 
Arsenio trisulphide—Orpiment—Auripigmentum — Yellow sul 
of arrenic— King's —As.S,—246 — occurs in nature in britant 
Iden flakes. Obtained by passing HS through an acid solution 
or by heating a mixture of As and 8, or of AsO, and § in 
tions. 


Toned by precipitation it is a lemon yellow powder, or in 
orange yellow, crystalline masses when by sublimation. Almost 
insolubie in cold H,0, but sufficiently soluble in hot HO to communicate 
to ita distinct yellow color ; by continued boiling with H,0 it is decom- 
posed into HS and As,O,. Insoluble in dilute HC1; but readily soluble 
in solutions Of the alkaline hydrates, carbonates, and sulphides. It vola- 
tilizes when heated. 

Nitrie acid oxidizes it, forming H.AsO, and H,SO, A mixture of HCI 
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and potassium chlorate has the same effect. It corresponds in constitution 
to AsO, and, like it, may be regarded as an anhydride, for, although 
sulpharsenious acid. H,AsS,, has not been separated, the sulpharsenites, 
pyro: and meta-sulpharsenites are well-eharacterized compounds. 

Arsenic pentasulphide—As.S,—310—is said to ave been formed 
by fusing @ mixture of AsS, and Sin proper proportions, as a yellow, 
fusible solid, capable of sublimation in absence of air. There exist well. 
defined sulpharsenntes, pyro- and meta-sulphursenates. 


Compounds of Arsenic with the Halogens. 


Arsenio trifluoride—AsT",—132.—A colorless, fuming liquid, boilin, 
at 63° (145° F.), obtained by distilling a mixture of AsO, H.80, 


fluorspar. It attacks lana, 

Arsenic trichlo: -AsCl,—181.5.—Obtained by distilling a mix- 
ture of As,O,, H SO, and NaCl, using a well-cooled receiver. 

It is a colorless liquid, boils at 134° (273° F.), fuines when exposed to 
the air, and volatilizea readily at temperatures below its boiling-point. Its 
formation must be avoided in proceases for the chemico-legal detection of 
arsenic, Jest it be volatilized aud lost. It is formed by the action of HCl, 


even when comparatively dilute, upon As,0, ot the temperature of the 


water-bath ; but, if potassium chlorate be added, the trioxide is oxidized 
to arsenic acid, and the formation of the chloride thus prevented. Arsenic 
trioxide, when fused with sodium nitrate, is converted into sodium arsenate, 
which is not volatile ; if, however, small quantities of chlorides be present, 
As Cl, is formed. It is highly poisonous 

Arsenio tribromide—As Br,—315.—Obtained by adding powdered 
As to Br, and distilling the product at 220° (428°F.), A solid, colorless, 
crystalline body, fuses at 20°-25° (68°-77° B.), boils at 220° (498° F.), 


and is decomposed by H,0. 
Arsenio trilodide—Arsenii iodidum, U.S.-~Asl,—456.—Formell by 
; fusin 
Lin proper proportions. A brick-red solid, fumble and 
Soluble in a large quantity of HO. Deco: by asmall quantity of 
HO into HI, As,O,, H,O and a residue of As I,. ’ 
Action of Arsenioal Compounds upon the Animal Fosnomy. 


The poisonous nature of many of the areenical compounds bas been 
known from remote antiquity, and it is probable thet more murdera have 
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been committed by their use than by that of all other toxie substances 
combined, Even at the present time—notwithstanding the fact that, sus 
picion once aroused, the detection of arsenic in the dead body is certain 
aud comparatively enay—criminal areenical poisoning is still quite com- 
mon, especially in rural districts ; 

‘The poison is usually taken by the mouth, but it haa also been intro- 
duced by other cbannela ; the skin, either uninjured or abraded; the rectum, 
vagina or male urethra. |The forms in which it has been taken are: (1.) 
Elementary arsenic, which is not poisonous #0 (ong as it remains such ; in 
contact with water, or with the saliva, however, it is converted into an 
oxide, which is then dissolved, and, being capable of absorption, produces 
the characteristic effects of the arsenical compounda Flypaper is coated 
with a paste containing As, a portion of which has been ox by the 
action of air and moisture. (2.) Hydrogen arsenide, the most actively 
poisonous of the inorganic compounds of arsenic, has been the cause of 
several accidental deaths, among others, that of the chemist Geblen, who 
died in consequence of having inhaled a few bubbles of the gas while ex- 

rimenting upon it. In other cases death has followed the inhalation of 
drogen, made from zine, or sulphuric acid contaminated with arsenic. 
(3.) Arsenic trioxide is the compound most frequently used by criminals 
It has been given by every channel of entrance to the circulation ; in some 
instances concealed with great art, in others merely held in suspension by 
stirring in a transparent fluid given to an intoxicated person. If the poison 
have been given in quantity, and undissolved, it may be found in the 
stomach after death in the form of eight-sided crystals, more or less 
worn by the action of the solvents with which it has come in contact. 

‘The lethal dose is variable, death having occurred from two and one- 
lulf grains, and recovery having followed the taking of a dove of two 
ounces. It is more active when taken fasting than when taken on a full 
stomach, in which latter case all, or nearly all, the poison is frequently ex- 
pelled by vomiting, before there las been time for the absorption of more 
than a small quantity. (4.) Potassium arsenite, the active substance in 
“ Fowler's solution,” although L:rgely used by the laity in malarial districts 
ag an ague-cure, has, go far as the records show, produced but one case of 
fatal poisoning. (5.) Sodium arsenite ia sometimes used to clean metal 
vessels, practice whose natural results are exemplified in the death of an 
individual who drank beer from a pewter mug so cleaned ; and in the 
serious illness of 340 children in an English institution, in which this 
material had been used for cleaning the water-boiler. (6.) Arsenic acid 
aud arsenates.—The acid itself has, so far as we know, been fatal to 
noone. The cases of death and illness, however, which have been put to the 
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account of the red anilin dyes, are not due to them directly, but to arseni- 
cal residues remaining in them as the result of defective processes of 
manufacture. (7.) Sulphides of arsenic.—Poisoning by these is generally 
due to the use of orpiment, introduced into articles of food as a coloring 
matter, by a combination of fraud and stupidity, in mistake for turmeric. 
(8) The areenical greens.—Scheele’s green or cupric arsenite, and Schwein- 
farth green or cupric nceto-metarsenite (the latter commonly known in 
the United States us Paris green, a name applied in Europe to one of the 
aniline pigments), These substances, although rarely administerd with 
murderous intent, have been the cause of death in a great number of 
cases. Among suicides in the lower orders of the population in large 
cities, Paris green has been the favorite. 

The arsenical pigments may also produce disastrous results by “ soci 
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The treatment in acute argenical poisonin, 
be the form in which the poison has been 
the mouth. The first indication is the removal of any unabsorbed poison 


ia the same, whatever may 
en, if it have been taken by 


from the alimentary canal, If vomiting have not occurred from the 
effects of the toxic, it should be induced by the administration of zinc sul- 
phate, or by mechanical means. Thestomach-pump should not be used 
unless the case is seen soon after the taking of the poison. When the 
stomach has been emptied, the chemical antidote is to be administered, 
with a view to the transformation in the stomach of any remaining araeni- 
cal compound into the insoluble, and, therefor, innocuous ferrous arsenate. 
From recent experiences, it would seem that the preparation known as 
“dialyzed iron” is very efficacious ; failing this, ferric hydrate must be 
prepared extemporaneously, as when dry or not recently prepared it has 
no longer the power of combining with the arsenical compound. To pre- 
pare this substance a solution of ferric sulphate, Lig. ferri tersulphatis 
(U. S.) = Lig, ferri persulphatis (Br.), is diluted’ with three volumes of 
water and treated with aqua ammoni:e in slight excess. The precipitate 
formed is collected upon a muslin filter and washed with water until the 
washings are nearly tasteless, The contents of the filter—Ferri omidnm 
hydratum (U. 8.), Ferri perozidum humidum (Br.) isto be given moist in 
repeated doses of one to two teaspoonfuls, until an amount of the hydrate 
equal to 20 times the weight of white arsenic taken has been adminis- 
tered. 

Precautions to be taken by the Physician in cases of suspected 

Poisoning. 


It will rarely happen that in a case of suspected homicidal poisoning 
by arsenic, or by other poisons, the physician in charge will bo willing or 
competent to conduct the,chemical analysis upon which probably the con- 
viction or acquittal of the accused will mainly depend. Upon hia knowl- 
edge and care, however, the success or futility of the chemist's labora 
depend in a great measure. 

It is, as a rule, the physician who first suspects foul play ; and, while it 
is undoubtedly his duty to avoid any public manifestation of his suspicion, 
it in just oe covtaialy his duty toward bis patient and towsrd the community 
to satisfy himself as to the truth or falsity of his suspicion by the applica- 
tion of a simple test to the excreta of the patient during life, the reault of 
which may enable him to prevent a crime, or, failing that, take the first 
step toward the punishment of the criminal. 

Tn a case in which, from the symptoms, the physician suspects poison- 
ing by any substance, he should himself test the urine or fmoes, or both, 
andi gure bis treetment and his actions toward the. patient, and thoes 
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ing the patient, by the results of his examination, Should the 
case terminate fatally, he should at once communicate his suspicions to the 
prosecuting officer, and require a post-mortem investigation, which should, 
if at all possible, be conducted in the presence of the chemist who is to 
conduct the analysis ; for, be the physician as skilled as he may be, there 
are odors and appearances, observable in many cases at the opening of the 
body, full of meaning to the toxicological chemist, which are ephemeral, 
and whose bearing upon the case is not readily recognized by those not 
thoroughly experienced. 

Cases frequently arise in which it is impossible to bring the chemist 
upon the ground in time for the autopsy ; in such cases the physician 
should remember that that portion of the poison remaining in the aliment- 
ary tract (we are speaking of true poisons) is but the residue of the dose 
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in excess of that which has been necessary to produce death ; and, if the 
processes of elimination have been active, there may remain no trace of 
the poison in the alimentary canal, while it still may be detectable in 
deeper-seated organs. Moreover, the finding of poison in the stomach 
alone would not, at the present time, be sufficient to procure conviction 
of the criminal, who might raise the question as to whether the poison was 
not injected by some malicious person into that viscus after death. 

For these reasons it is not sufficient to send the stomach alone for an- 
alysis ; the chemist should also receive the entire intestinal canal, at least 
one-half the liver, the spleen, one or both kidneys, a piece of muscular 
tissue, the brain, and any urine that may remain in the bladder. The 
intestinal canal should be removed and sent to the chemist without having 
been opened, and with ligatures enclosing the contents at the two ends of 
the stomach and at the lower end of the intestine. The brain and alimen- 
tary canal are to be placed in separate jars, and the other viscera in another 
jar together ; the urine in a vial by itself. All of these vessels are to be 
new and clean, and are to be closed by new corks, or by glass stoppers, or 
covers (nat zine screw-caps), which are then coated with paraftine (not 
seuling-wax), and so fastened with strings and seals that it is impossible 
to open the vessels without cutting the strings or breaking the seals. If 
the physician fail to observe these precautions, he has probably made the 
breach in the evidence through which the criminal will eseape, and has at 
the outset defeated the aim of the analysis. 


Analytical Characters of the Arsenical Compounds. 


Arsenious Compounds.—(1)°H,S, a yellow color in neutral or 
alkaline liquids ; a yellow ppt. in acid liquids. The ppt. dissolves in solu- 
tions of the alkaline hydrates, carbonates, and sulphydrates ; but is scarcely 
affected by HCl. Hot HNO, decompones it. 

(2.) AgNO,, in the presence of a little NH HO, gives a yellow ppt. 
‘This tast ia beat applied by placing the neutral’ areegical ealution ie a 
porcelain capsule, adding neutral solution of AgNO,, and blowing upon it 
over the stopper of the NH,HO bottle, moistened with that reagent. 

(8.) CuSO, under the same conditions as in (2) gives a yellowish green 


ppt. 

(4.) A small quantity of solid As,O, is placed in the point a of the tube, 
Fig. 28 ; above it, at b, a splinter of recently ignited charcoal ; 6 is frst 
heated to redness, then a; the vapor of As,O, passing over the hot char- 
coal is reduced, arid elementary As is deposited at ¢ in s metallic ring. 


98 
The tube is then cut between b and c, the iece held with d wy 
most and heated at c; the deposit is phew. hart odor of lic is 


observed, and bright, octahedral crystals appear in the cool part of the 
tube, 

(5.) Reinsch test.—The suspected liquid is acidulated with one-sixth its 
bulk of HCl; strips of electrotype copper are immersed in the liquid, 
which is boiled. In the presence 
of an arsenious compound a gray 
or bluish deposit is formed upon 
the Cu. A similar deposit is pro- 
duced by other substances (Bi, 
Sb, Hg). To complete the test 
the Cu is removed, washed, and 
dried between folds of filter- 
paper, without removing the de- 

it.’ The copper. with ite ad- 

erent film, is rolled into a cylin- 
der, and introduced into @ dry 
piece of Bohemian tubing, about 
inch in diameter 4nd six inches 
long, which is held at the angle 
shown in Fig. 29 and heated at 
the point containing the copper. If the deposit consists of arsenic a white 
deposit is formed at a, which contains brilliant specks, and when examined 
with a magnifier is found to consist of minute octahedral Fig. 30. 

‘The advantages of this test are: it may be applied in the presence of 
organic matter, to the urine for instance ; it is easily conducted ; and its 
positive results are not misleading, if the test be carried to ion. 
‘These advantages render it the most suitable method for the physician to 
use, during the life of the patient. It should not be used ‘her 
the physician, as by it copper is introduced into the substances under ex- 
amination, which may subsequently interfere seriously with the analysis. 
The purity of the Cu and HCI must be proved by a blank testing before 
uso, Heinsch’s teat ie not 6 delicate as Maral 
when the arsenic is in the higher stage of oxidation, nor in presence of 
oxidizing agents 

(6.) Marsh's test is based upon the formation of AsH, when a reducible 


compound of arsenic is in presence of nascent H; and the subsequent de- 
composition of the arsenioal gas by heat, with separation of elementary 


arsenic. 


Pro, 28. 


aleas} 


death by * 


's, and it does not react deposit 
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Fro. 9, ro, 80. 


‘The apparatus used (Fig. 81) consists of a glass flack ¢, of about 15a. 


04 
(5 23), through the cork of which pass a funnel-tube c, and a right angle 
bulb-tube 6, ‘The latter is connected with a tube d, filled with fragmenta 
.of calcium chloride ; which in turn connects with the Bohemian glass tube 
99, Whose middle third is bent into a spiral (Fig. 32), The other end of 


Pia. 31. 


gy is vent downward, and dips into a solution of silver nitrate in the test- 
tube f The coiled portion of gg, which is to be strongly heated by a 
large Bunsen burner, is supported by a coarse wire gauze and enclosed in 
a sheet-iron chimney e. 

‘The flask a is first charged with about 25 grams (64%) of pure granu- 
lated zinc, which has been in contact with a diluted solution of platinic 
chloride for half an hour and then washed. The apparatus is then con- 
nected in such a manner that all joints are gas-tight, and the funnel-tube 
c about half filled with H\SO,, diluted with an equal bulk of H,O, and 
cooled. By opening the stopcock the acid is 
brought in contact with the zine in small 
quantities, in such a manner that during the 
entire testing bubbles of gas pass through /, 
at the rate of 60-80 per minute. After fif- 
teen minutes the Bunsen burner is lighted 
and the heating continued, during evolution 
of gas from zine and H,SO, for an hour. At 
the end of that time, if'no stain have formed 
in g beyond e, then zine and acid may be 

solution, prepared as descriLe! on 
tube. 


eres 


Fro. 38. 


considered pure and the 
page 98, introduced owiy Sroners the fase 
Tf arsenic be it in the substance exainined, a hair-brown or gray 
‘dupouit is foctsad tn the ool part of g hayondl« ; af the sane titre the som: 
‘onto dletngaih th produced 
ingui ie stains 

similar ones produced by antimony the 
95 


areenical compounds from the 
wing differences are noted : 


The Arsenical Stain. 
First.—Ia farther removed from the 


The Antimonial Stain. 


First.—In quite near the heated por 
tion of the tube. 


Second. —Requires » much higher tem- 
perature for ite volatilization ; fuses before 
volatilizing, Escaping gas baa no allia- 


eons odor. 
Third.—No crystals formed by heating 
in oxygen. 


dral trioxide are de- 
farther along in the tube. 
Fourth_—Instantly soluble in solution Fourt.—Insoluble in solution of so- 


of sodium 


hypochlorite. dium hypochlorite, 
FYfth—Slowly dissolved by solution of | FY/th-Dissal 


—Dimolves quickly in solution of 
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ammonium | solphydrato; more rapidly ammonium sulphydrate, sania Si eared oh ee 
reach The solation obtained in 5 | Sivh—The solution obtained in 5 win want” naigioe pl 

wvee, on evaporation over the water: ‘on evaporation over the water-bath, may conan 
« bright yellow residue, an ommage red residue moe 
Bien rapa) residue obtained in 6 is Seventh.—The residue obtained in 6 is tains ‘only » black, 
eek smmonie, bat iowoioble insole in aqua ammonia, but salable seen aller eS 
night ts soluble in warm alto acid; _ Bahth—Is soluble in warm altrioncid lias of more 

uy on evaporation yields a white ! on evaporation yields « whi ‘may contain As, is; 
residue, which turns brick-red when moist- residue, which ia not clored when noha | os Ter veins BX Mask, 
ened with silver nitrate solution. ened with silver nitrate solution. ‘Feeidne and the solution tested for Bn. If any residue remain it in 

Ninth —Ie not dissolved by a solution WN nth.—Disolves slowly in solution of fa elerrsh Sigh Tipe! iain Seven ot Him mers kevn o6ek ist thee sutetion ed ab 
of sbkcnuen eblatide; ommerome chloe: for Gar Diand PO: "Tbe Tete if may. tte for fig naa Pa AO nae = 
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ANTIMONY. 
Synibol = Sb (Latin, stibium)—Atomic weight = 120—Molecular weight 
= 240 (?}—Sp. gr. = 6.175—Fusea at 450° (842° F.). 


Fro 8 


‘IL, however, the process described on p. 96 have been 
ean be no antimony in the liquid which would contain 


The silver solution in f is tested for arsenious acid 
surface a la 
arsenic, pi 
two liquide. 

In place of bending the tube gy’ downward, it may be bent upward 
and drawn out at g’. If the ncaping gaa be then ignited, the heating’ of 
the coil being discontinued, a white deposit of As,0, may be collected ou 
@ glass surface held above the flame ; or a brown deposit of elementary As 
upon a cold, porcelain surface held in the flame. 

(7.) Frezenius’ and von Babo's test.—The sulphide obtained in (1) is 
dried and mixed with 12 parts of a dry mixture of 3 pts. sodium carbonate 
and 1 pt. potassium cyanide, and the mixture brougiit into the tube, Fig 
88 at £ TTho apparavus in then connected as in the figure and filled with 
CO, which is allowed to pase through it in a slow current froma The 
tube is then heated to redness at £, when, if arsenic be present, a gray 
deposit is formed at /; which has the characters of the arsenical stain 
indicated on p. 97. 

Ananx1o Coweouxns.—(1.) H,8 does not form a ppt. in neutral or alka- 
line solutions. In acid solutions it first reduces the arsenic to an 
arsenious compound, which is then decomposed with precipitation of the 
yellow As,S,. 

(2) AgNO, under the same conditions as with the arsenious com- 
pounds, produces a brick-red ppt. of silver arsenate, 

(3.) CuSO, under like circumstances produees a bluish-green ppt. 

Arsenic compounds behave like arsenious compounds with the tests 4, 
G and 7 for the latter. 


Method of Analysis for Mineral Poisons. 


followed, there 
arsenic, if present, 
by floating upon its 
er of diluted NH,HO solution, which, in the presence of 
luces yellow (not brown) band at the point of junction of the 


In cases of suspected poisoning a systematic course of analysis is to be 
followed by which the presence or absence of all the more usual poisons 
can be determined. 


1240. About Nig the Yolame of 
mixture bi 


Uf the liquid sme 


form tight fallow color. If the 
dae Tiqaia ts ftered and the 
|. The clear Mlerate 


Occunrence.—Free in small 


quantity ; principally in the trisulphide, 


fusion is maintained for an hour, 

Paorerries,—Physical—A bluish-gray, brittle solid, having @ metallic 
lustre; readily crystallizable ; tasteless and odorless ; yolatilizes at a red 
heat, and may be distilled in an atmosphere of H. 

Chemical—Is not altered by dry or moist air at ordi 
‘When sufficiently heated in air it burns with formation of Si 
crystalline solid. It also combines direct}; 
metallic elements. It combines with H se the same circumstances as 
does As. Cold, dilute H,S0, does not affect it; the hot, concentrated 
acid forms with it antimony] sulphate, (SbO),80, and SO,. Hot HCl dis- 
solves it when finely divided, with evolution of H. It is ‘readily oxidized 
by HNO, with formation of H,SbO, or Sb,O,. Aqua regia dissolves it as 

or SbCl,. Solutions of the alkaline hydrates do not act on it. 
element itself does not form salts with the oxides. There are, 
however, compounds, formed by the substitution of the group antimony? 
(SbO), for the basic hydrogen of those acids. (See tartar emetic.) 


Hydrogen Antimonide. 


Antimoniuretted hydrogen—Stibamine—Stibonia—SbH,—123.—It has 
not been obtained in a condition of purity, but is produced, mixed with H, 
when a reducible compound of Sb is in presence of nascent H. 

It is a colorless, odorless, combustible gas, subject to the same decom- 
positions as AsH, ; from which it differs in being by no means as poisonous, 
and in its action upon silver nitrate solution. The arsenical gas acta 
upon the silver salt according to the equation: 6AgNO, + AsH, +3H,O= 
SENO, + , + 84g, and the precipitate formed is elementary silver, 
while , remains in the solution. In the case of SbH, the reaction is 
BAgNO\+ SBH,—SHNO, + SbAg, all of tho Sb being pretipitated in the 


temperatures, 
O,, a8 a white, 
with Cl, Br, I, Sand many 


Diack silver antimonide. 


Compounds of Antimony and Oxygen. 


Antimony trioxide—Antimonous ide—Oridle of antimony— 
Antimonii ozidum (U. 8. ; Br.)}—8b,0,—! in nature ; and is 
Prepared artificially by decomposing the oxychloride ; or by heating Sb in 
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It is an amorphous, insoluble, tasteless, odorless powder ; white at 
ordinary temperatures, but yellow when heated. It fuses readily, and may 
be distilled in absence of oxygen. Heated in air it burns like tinder and 
is converted into Sb,0,. 

It is reduced with separation of Sb when heated with charcoal or in H. 
It is also readily oxidized by HNO, or potassium permanganate. It dis- 
solves in HCl as SbCl, ; in Nordhausen sulphuric acid, from which solu- 
tion brilliant crystalline plates of antimony! pyrosuiphate, (SbO),8,0,, 
separate ; and in solutions of tartaric acid and hydropotassic tartrate (see 


tartar emetic). Boiling solutions of alkaline hydrates convert it into anti- 
monio acid. " 
Antimony pentoxide—Antimonic anhydride—Sb,0,—320—is ob- 


tained by heating metantimonic acid to dull redness. It is an amorphous, 

tasteless, odorless, pale lemon-yellow colored solid ; very sparingly soluble 

in water and in acids. At a red heat it is decomposed into Sb,O, and O. 
Antimony antimoniate—Intermediate ode — Diantimonic tetrosc- 


nei tde—Sb,O,—304—occurs in nature, and is formed when the oxides or hy- 
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drates of Sb are strongly heated, or when the lower stages of oxidation or 
the sulphides are oxidized by HNO, or by fusion with sodium nitrate. Tt 
isinsoluble in H,O ; but is decomposed by HCl, hydropotassic tartrate and 
potash, 

Antimony Acids. 


‘The normal antimonous acid, H,SbO,, corresponding to H,PO,, is un- 
known ; but the series of antimonic acids? ortho—H,SbO,, pyro—H Sb,0., 
and meta—HSbO,, is complete, either in the form of salts or in that of the 
free acids. There also exists, in its sodium salt, a derivative of the lacking 
antimonous acid : mnetantimonous acid, HSbO,. 

‘The compound sometimes used in medicine under the name washed 
disphoretic antimony is potassium metantimonate, united with an excess of 
the pentoxide: 2KSbO,, Sb,0, The hydropotassic pyroantimonate, 
K,H,Sb.0,,6Aq is u valuable reagent for the sodium compounds It is 
‘obtained By calcining a mixture of one part of antimony with four parts 
‘of potassium nitrate and fusing the product with its own weight of potas- 
sium carbonate. 


Chlorides of Antimony. 


Antimony trichloride—Protochloride or butter of antimony—SbCl, 
—226.5—is obtained by passing dry Cl over an excess of Sb,S,; by dis- 
solving Sb,S, in HCl; ‘or by distilling mixtures, either of Sb8, and mer- 
curic chloride, or of Sb and mercuric chloride, or of antimony pyrosul- 
phate and sodium chloride. : 

‘At low temperatures it is a solid, crystalline body; at the ordinary 
temperature a yellow, semi-solid mass, resembling butter ; at 73°.2 (164° 
F,,) it fuses to a yellow, oily liquid, which boils at 223° (433°.4 F.). Ob- 
tained by solution of Sb,S, in HCl of the usual strength it forms a dark 
yellow solution, which, when concentrated to sp. gr. 1.47, constitutes the 
Zig. Antimonii chloridi (Br.). " 

It abeorbs moisture from air and is soluble in a small quantity of H.O ; 
with a larger quantity it is decomposed with precipitation of a white 
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powder, of Algaroth, whose composition is SbOCI if cold H,O be 
used, and Sb,0,Cl, if the H,O be boiling. In H,O containing 15 per cent. 

or more HOL, SbCi, ia soluble without decomposition. 

‘Antimony pentachloride—SbC1,—297.5—is formed by the action 
of Clin excess upon Bb or BBCI, and pried oy distillation in a current 
of 

It is a fuming, colorless liquid, which solidifies at —20° (—4° F.), the 
solid fusing at —6° (21°.2 F.). It absorbs moisture from air. ith a 
small quantity of H,O, and by evaporation over H,SO, it forms a bydrate, 
SbC1,4H,0, which appears in trknaparent, deliquescent crystals. With 
more H,0 a crystalline oxychloride, SbOCI, is formed ; and with a still 
greater quantity, a white precipitate of orthoantimonic acid, H,SbO,. 


Sulphides of Antimony. 


Antimony trisulphide—Sesguiniphide of antimony—Black antimony 
—Antimonii sulphidum {UT S.)—Antimonium nigrum (Br.)—Sb,8,—836— 
is the chief ore of antimony ; and is formed when H,S is passed ‘through 
a solution of tartar emetic. 

The native sulphide is a etesl-gray, crystalline solid; the artificial 


product an orange-red or brownish-red, amorphous powder. The crude 
antimony of commerce is in conical loaves, prepared by simple fusion of 
the native sulphide. It is soft, fusible, readily pul and bas a bright 


metallic lustre. 
Heated in air it is decomposed into SO, and a brown, vitreous, more 
or less transparent mass, composed of varying proportions of oxide and 
oxymulphides, known as crocus, or liver, or glass of antimony. Sb,8, is an 
anhydride, corresponding to which are salts known as sulphantimonites, 
having the general formula M'HSbS,. If an excess of Sb,8, be boiled 
with a solution of potash or soda, a liquid ia obtained which contains an 
alkaline sulphantimonite and an excess of Sb,8,._ If this solution be filtered 
and decomposed by an acid while still hot, an ‘orange-colored, amorphous 
precipitate is produced, which is the antimonium eulphuratum (U. S.; Br.) 
and consists of a mixture in varying proportions of Sb,S, and Sb,0,._ If, 
however, the solution be allowed to cool, a brown, voluminous, amorphous 
precipitate separates, which consists of antimony trisulphide and trioxide, 
potassium or sodium sulphide, and alkaline sulphantimonite in varying 
proportions ; and is known as Kermes mineral. If now the solution from 
which the Kermes has been separated, be decomposed with H,SO, » red- 
dish-yellow substance separates, which ia the golden eulphuret of antimony, 
and consists of a mixture of Sb,S, and Sb,,. The precipitate obtained 
when H,S acts upon a golution of an antimonial compound is, scaording to 
circumstances, Sb,S, or Sb,8, mixed with free S. By the action of 
on Sb,8, HS is produced. 

‘Antimony pentssulphide—Sb,8,—400—is obtained by decom- 
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posing an alkaline eulphantimonate by an acid. It ia a dark red, 
“rendily soluble jo eolutions of the alkalies and slkaline 
Fixes 

cigs iter 
or tartar emetic. ina - 


Action of Antimony Compounds on the Economy. 


The compounds of antimony are poisonous, and act with greater or 
less energy as they are more or Jess soluble. The compound which is 
most frequently the cause of antimonial poisoning is tartar emetic (q. v.), 
which has caused death in a dose of half a grain, although recovery has 
followed the ingestion of half an ounce in several instances. Indeed, the 

of recovery seem to be better with large than with small doses, 
probably owing to the more rapid and complete removal of the poison by 
vomiting with large doses. Antimonials have been sometimes criminally 
administered in small and repeated doses, the victim dying of exhaustion. 
In such a case an examination of the urine will reveal the cause of the 
trouble. 
___ If vomiting have not occurred in cases of acute antimonial poisoning 
it should be provoked by warm water, or the stomach should be evacuated 
by the pump. Tannin in some form (decoction of oak bark, cinchona, 
nutgalls, tea) should then be given with a view to rendering any remain- 
ing poison insoluble 

icinal antimonials are very liable to contamination with arsenic. 


Analytical characters of Antimonial Compounds. 
(1.) With HS in acid solution, an orange-red ppt., soluble in NH,HS 
in hot HCl. 


and in 

(2. A strip of bright suspended in a boiling solution of an Sb 
compound, aetdulated with HCL, is coated with a blue-gray deposit. This 
dogonit when dried (on the copper) and heated in a tube open at both 

yields a white, amorphous sublimate (nee No. 5, p. 95). i 

(8.) Antimonial compounds yield a deposit by Marsh’s test, similar to 
that obtained with arsenical compounds, but differing in the particulars 
given above (see No. 6, p. 97). 

If, in cases of suspected poisoning, the examination have been con- 
ducted as directed on p. 98 any Sb present is separated during the fusion 
with sodium nitrate and carbonate, and the subsequent solution and filtra- 
tion, so completely that As and Sb cannot be mistaken for one another. 


IV.—BORON GROUP. 
BORON 


o Symbol = B-Atomic weight = U1—Moleewar weight = 22 (?)}—Ieolated 
wy in 1807. 


Boron constitutes a group by itself; it ia trivalent in all of its com- 
pounds ; it forms but one oxide, which is the anhydride of a tribasic acid ; 
and it forms no compound with H. 

It is in two allotropic modifications. Amorphous boron is pre- 
pared by decomposition of the oxide, by heating with metallic potassium 
or sodium. It is a greenish-brown powder ; sparingly soluble in H,O; 
infusible and capable of direct union with Cl, Br, 0, 8 and N. 

Orystallized boron is produced when the oxide, chloride or fluoride is re- 
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duced by Al. It erystullizes in quadratic prisms ; more or less trans- 
parent and varying in color from a faint yellow to deep garnet-red ; very 
} sp. gr. 2.68. It burns when’ strongly heated in O, and readily in 
C1; it also combines with N, which it ie capable of removing from NH, at 
a high temperature. 
Boron trioxide. 


Boric or boracic anhydride—B,O,—70—is obtained by heating boric 
acid to redness in a platinum vessel. It is a transparent, glass-like mass, 
used in blowpipe analysis under the name vitreous boric acid. 


Borio Acids. 


Ortheboric acid—Boric or boracie acid—acidum boricum (E. S.)\— 
H,BO,—62—occurs in nature ; and is prepared by slowly decomposing a 
boiling, concentrated solution of borax with an excess of H,SO,, and al- 
lowing the acid to erystallize. 

It forms brilliant crystalline plates, unctuous to the touch ; odorless ; 
slightly bitter 5 soluble in 25 parts HO at 10° (50° F.) ; soluble in alco- 
hol. Its solution reddens litmus but turns turmeric paper brown. When 
its aqueous solution is distilled a portion of the acid passes over. 
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It H,BO, be heated for some time at 80° (176° F.), it loses H,O and 
is converted’ into metaboric acid, HBO, If maintained at 100° (212° F.) 
for several days it loses a further quantity of H,O and is converted into 
pyroboric acid, H,B,0,, whose sodium salt is borax. 


V.—CARBON GROUP. 
Cansox—Stricon, 


The elements of this group are bivalent or quadrivalent. The satura- 
ted oxide of each is the anhydride of a dibasic acid. They are both com- 
bustible, and each occurs in three allotropie forms. 


CARBON. 
Symbol= C—Atomic weight = 12—Molecular weight = 24 (2). 


OcconneNor.—Free in its three allotropic forms: The diamond in 
octahedral crystals; in alluvial sand, clay, sandstone and conglomer- 
ate ; graphite, in amorphous or imperfectly crystalline forms ; amorphous, 
in the different varieties of anthracite and bituniinous coal, jet, ete. In com. 
bination it is very widely distributed in the so-called organic substances. 

Pnorenties. —Diamond.—The crystals of diamond, which is almost pure 
carbon, are usually colorless or yellowish, but maybe blue, green, pink, 
brown or black. It is the hardest substance known, and the one which re, 
fracts light the most strongly ; its index of refraction is 2.47 to 2.75. It ie 
very brittle ; a bad conductor of heat and of electricity ; sp. gr. 3.50 to 3.55. 
When very Strongly heated in vacuo it swells up and is converted into a 
Dluck mass resembling coke. 
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Graphite is a form of carbon almost as pure as the diamond, capable 
of crystallizing in hexagonal plates; sp. gr. 22; dark gray in color ; 
opaque ; soft enough to be scratched by the nail ; and a good conductor 
of eloctriity. It {s also’ known en Nock lend oc plumbago. It has been 
obtained artificially by allowing molten cast-iron, containing an excess of 
carbon, to cool slowly, and dissolving the iron in HCl. 

Amorphous carbon is met with in a great variety of forms, natural and 
artificial, in all of which it is black ; sp. gr. 1.6-2.0 ; more or leas porous ; 
and a conductor of electricity. 

Anthracite coal is hard and dense ; it does not flame when burning ; is 
difficult to kindle, but gives great heat with a suitable draught. It con- 
tains 80-90 per cent, of carbon, Biluminous coal differs from anthracite 
in that, when burning, it gives off gases which produce » flame. Some 
varieties are quite soft, while others, such as jet, are hard enough to assume 
a high polish. It is usually compact in texture, and very frequently con- 
tains impressions of leaves and other parts of plants. It contains about 
75 per cent. of carbon. 

Charcoal, carbo ligni, U. S., is obtained by burning woody fibre with an 
insufficient supply of air. It is brittle and sonorous ; has the form of the 
wood from which it was obtained, and retaing all the mineral matter present 
in the woody tissue. Its sp. gr. is about 1.57. It has the power of con- 
densing within its pores odorous substances and large quantities of gases ; 
90 volumes of ammonia, 55 of hydrogen sulphide, 9.25 of oxygen. This 
property is taken advantage of in a variety of ways. Its power of absorb- 
ing odorous bodies renders it valuable as a disinfecting and filtering agent, 
and in the prevention of putrefaction and fermentation of certain liquide 
‘The efficacy of charcoal a a filtering material is due also, in a great 
measure, to the oxidizing action of the oxygen condensed in its pores ; 
indeed, if charcoal be boiled with dilute HCl, dried, and heated to redness, 
the oxidizing action of the oxygen, which it thus condenses, is very ener- 

tie, 
is Lamp-black is obtained by incomplete combustion of some resinous 
or tarry substance, or natural gas, the smoke or soot from which is directed 
into suitable condensing-chaml It is @ light, amorphous powder, and 
contains a notable quantity of oily and ‘material, from which it may 
be freed by heating in a covered vessel. It is used in the manufacture of 
printer's ink. 

Coke is the substance remaining in gas-retorts after the distillation of 
bituminous coal in the manufacture of illuminating gas. It isa hard, 
grayish substance, usually very dense, and sonorous. When iron 
retorts are used, a portion of the gaseous products are decomposed by 
contact with the hot iron surface, upon which there is then deposited a 
layer of very hard, compact, grayish carbon, which is a good conductor of 
electricity, and furnishes the best material for making the carbons of gal- 
vanic batteries and the points for the electric light. It does not form 
when gas is made in clay retorts. 

Animal charcoal is obtained by calcining animal matters in closed ves- 
sels. If prepared from bones it is known as bone-black, carbo animalis, 
U. 8.; if from ivory, ivory black ; the latter is used as a pigment, the for- 
mer as a decolorizing agent. Bones yield about, 60 per cent. of bone-black, 
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which contains, besides carbon, nitrogen and the phosphates and other 
mineral substances of the bones. It possesses in a remarkable degree the 
wer of absorbing coloring matters. When its decolorizing power is lost 
b saturation with pigmentary bodies, it may be restored, Aaiough not 
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completely, by calcination. For certain purposes purified animal charcoal, 
i., feed from mineral matter, carbo ununalis purificatus, is re- 
quired, and is obtained by extracting the commercial article with HC] and 
washing it thoroughly ; its decolorizing power is diminished by this treat- 
ment. “Animal charcoal has the power of removing from n solution certain 
crystalline substances, notably the alkaluids, and a method bas been sug- 
gested for separating these bodies from orgauie mixtures by its use. 

All forms of carbon are insoluble in any known liquid. 

Chemical.— All forms of C combine with O at high temperatures with 
light and heat. The product of the union is carbon dioxide if the supply 
of air or O be sufficient ; if O be present in limited quantity carbon mon- 
oxide is formed. The affinity of C for O renders it a valuable reducing 
agent. Many metallic oxides are reduced when heated with C, and steam 
is decomposed when passed over red-hot C: HO+C=CO+H, At 
elevated temperatures C also combines directly with S, to form carbon 
disulphide. With H carbou also combines directly under the influence of 
the voltaic are. 


= 


For Compounps or Cannon sek pace 168, 
SILICON, 


Symbol = Si—Atomic weight =28—Molecular weight = 56 (?)—Discowered 
by Davy 1807—Name from silex = 


Also known as silicium ; occurs in three allotropic forms: Amorphous 
silicon, formed when silicon chloride is passed over heated K or Na, is 
adark brown powder, heavier than water. When heated in air it burna 
with a bright flame to the dioxide. It dissolves in potash and in hydro 
fluoric acid, but is not attacked by other acids. Graphitoid silicon in ob- 
tained by fusing potassium fluosilicate with aluminium. It forms hexag- 
onal plates, of sp. gr. 2.49, which do not: burn when heated to whiteness in 
O, but may be oxidized at that temperature by a mixture of potassium 
chlorate and nitrate. It dissolves slowly in alkaline solutions, but not in 
acids. Crystallized silicon, corresponding to the diamond, forms crystalline 
needles, which are only attacked by a mixture of nitric and hydrotluorie 
acids. 

Silicon, although closely related to C, exists in nature in but few com- 
pounds; it has been caused to form artificial combinations, however, 
which indicate its possible capacity to exist in substances corresponding fo 
those C compounds vulgarly known as organic, ¢.g., sificivhloroform and 
silicibromoform, SiHCI, aud SiHBr. 

Hydrogen silicide—SiH,. —is obtained as a colorless, insoluble, 
spontaneously inflammable gas, by passing the current of u yulvanie bat- 
tery of twelve cells through a solution of common salt, using a plate of 
aluminium, alloyed with silicon, ax the positive electrode. 

Silicon chloride—SiCl —170—a colorless, volatile liquid, having an. 
irritating odor ; sp. 1.52 ; boils at 59° (138°.2 F.) ; formed when Si is 
heated to redness in Cl. 

Silicie oxide—Silicic anhydride—Silex—SiO,—60—is the most im- 
portant of the compounds of silicon, It exists in nature in the different 
varieties of quartz, and in the rocks and sands containing that mineral, in 
agate, carnelian, flint, ete. Its purest native form is rock crystal ; its hy- 
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drates occur in the opal, and im solution in natural waters, When crye 
tallized it is fusible with difficulty ; when heated to redness with the alka- 
line carbonates it forms silicates, which solidify to glass-like masses on 
cooling. It unites with H,O to form a number of acid hydrates. The 
normal hydrate, H_SiO,, has not been isolated, although it probably exists 
in the solution obtained by adding an excess of HCl to a solution of sodium 
silicate. A gelatinous hydrate, soluble in water and in acids and alkalies, 
is obtained by adding a small quantity of HCI to a concentrated solution 
of sodium silicate, 

Hydrofluosilicic acid—H_SiF —144—is obtained in solution by 
passing the gas disengaged by gently heating a mixture of equal parts of 
fuorspar and pounded glass, and 6 pts, H.SO,, through water ; the dis- 
engagement tube being protected from moisture by a layer of mercury. 
It is used in analysis as a test for K and Na. 


VIL. VANADIUM GROUP. 


Vanaprem—Nionrom—Tantarum, 


‘The siements of this group resembie those of the N group, but are more distinctly quadrivalent ; pare 
tealarty Nb and Te. 
‘Vanadium—V¥—S1.3—s briliant, eryatalline metal : +). gr. = 5.5; which forme a veies of oxidew simliar 


0 those of N. No aalia of V are known, bat aalte of vanadyi (VO) are numerous, nnd are used In the mane. 
facture of aniline black, 
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Niobiam—No_94. ht, ateelray metal: * in alr to 
sof RRS ae steel gray AD. KT. 7.08; which burns im alr to Nb,0, and in Cl to 
‘Tintalum: 


ae 
a Ne lonely reemben Nb init chemical characters 


VU. MOLYBDENUM GROUP. 


Motyspexum—Tonostex—Osarvm. 


‘The postin of this grou is Joubiful; nd if is probabe that be lower oides wit be found tobe baie 


impregt fungvbate "unin 
"Salnlurs-"Oa—‘Tavo~ occre in conibnaton with te 4 ore: combostile and radly ordized to 
Pr, Tile ode Known as oem acd forms colorist eral plac in HO. which ive of ntenely 
irithting vapors, "TL ia used aa a staining agent by histologiets, and also in Uental praction. 
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CLASS I.—-AMPHOTERIC ELEMENTS. 


Exemeyrs wuose Oxipes Unrre wrre Water, somz 10 ForM Bases, 
ornens To rorm Acips Wauicu rorm OxysaTs. 


I. GOLD GROUP. 
GOLD, 


Symbol = Au (AURUM)—Atomic weight = 196.2—Molecular weight = 
3924 (2)—ap. gr. = 19,258-19.367—Fuses at 1200° (2192° F.), 


This, the only member of the group, forma two series of com 

in one, AuCl, it is univalent ; in the other, AuCI, trivalent. Ita bydrate, 
auric acid, Au (OH),, corresponds to the oxide Au,O,. Its oxysalts are 
unstable. 

1s in yellow or red by reflected light, green by transmitted light 
reddish-purple when finely divided ; not very tenacious ; softer than sil. 
ver; very malleable and ductile. It is not acted on by H,O or air at an; 
temperature, nor by any single acid, It combines directly with Cl, Br, 1, 

Sb, As, and Hg. It'dissolves in nitromuriatic acid as auric chloride. 
I isoutlized by alkalies in fusion on contact with air. 

Aurio chloride—Gold trichloride—AuCl,—302.7— obtained by dis- 
solving Au in aqua regia, evaporating at 100° (212° F.), and purifying by 
grystalization from HO. Deliquescent yellow prisms, very soluble in 
H,O, aleohol and ether ; readily decompoved with separation of Au, by 
contact with P, or with reducing agents. Its solution, treated with the 
chlorides of tin, deposits a purple double stannate of Sn and Au, called 
“purple of enatius!" With alkaline chlorides it forme double chlorides, 
chloraurates (auri et sodii chloridum, U.S.). 


Analytical Characters. 


(1.) With HLS, from neutral or acid solution, a blackish-brown ppt. 
a phe cold insoluble in HNO, and HCl; soluble in aqua regia and in yel- 
iow 

(2) With stannous chloride and a little 
ppt, insoluble in HCI. 


(3.) With ferrous sulphate a brown deposit, which lustre 
of gold when dried and burnished” Pos “hich sseumes the | 


IL, LRON GROUP. 


chlorine water, © purple-red 


Crromrum—Manoanese—Inon, 


The elements of thi 
are bivalent, as in Fe’ 


‘oup foryp two series of compounds: in one thi 
Port wm'Bo, while in the cher they are quad. 
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rivalent ; but when quadrivalent the atoms do not enter into combination 
Sera 
singly, but grouped two together to tom x hesaratenti | | | , asin 
Fe= 
(Fe,)"Ci,, Cr", They form several oxides ; of which the oxide MO, 


is an anhydride, corresponding to which ara acidia and salta; most of the 
other oxides are basic, 


CHROMIUM. 
Symbol = Cr—Atomic weight = 524—Motecular weight = 104.8 (?)— 
Sp. g .8—Discouered by Vauguelin, 1797—Name from ypipa = color. 


The element is separated with difficulty by reduction of its oxide by 
charcoal, or of its chloride by sodium. It is a hard, crystalline, almost 


infusible metal. Combines with O only at a red heat ; it ia not attacked 
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by acids, except HCI; is readily attacked by alkalies. 

Chromic Oxide—Seaquioride, or green oxide of chromium—Cr,0,— 
152.8—obtained, amorphous, by calcining’a mixture of potassium dichro- 
mate and starch, or, crystallized, by heating neutral potassium chromate 
to redness in Cl 

It is green ; insoluble in H,O, acids, and alkalies ; fusible with difi- 
culty, and not decomposed by heat ; not reduced by H. At a red heat in 

it combines with alkaline hydrates and nitrates to form chromates. Tt 
forms two series of salts, the terms of one of which are green, those of the 
other violet. The alkaline hydrates separate a bluish green hydrate from 
solutions of the green salts, and a bluish violet hydrate from those of the 
violet salts. 

Chromium green, or emerald green, ia a green hydrate, formed by de- 
composing double borate of chromium and potassium by H,O. It is 
used in the arts as a substitute for the arsenical greens, and is non- 
poisonous. 

Chromic Anhydride—Acidum chromicum (U. 8.) —CrO,—100.4—is 
ga solution of potassium dichromate by excess of 
ing. 

It ‘crystallizes in deliquescent crimson prisms, very soluble in H,O 
aud in dilute alcohol. It is a powerful oxidant, capable of igniting strong 
alvohol. 

The true chromic acid has not been isolated, Int salta are known 
which correspond to three acid hydrates: H.CrO, = chromic acid; 
HCr,0, = dichromic acid ; and H,Cr,0,, = trichronat acid. 

Chiorides.—Two chlorides and one oxychloride of chromium are 
known. Chromous chloride, CrCl,, is a white solid, soluble with a blue 
color in H,0. Chromic chloride, (Cr,)Cl,, forms large, red crystals, in- 
soluble in H,O when pure. 

Sulphates—A vlolet sulphate crystallizes in octahedra, (Cr),(SO,), 
+ 15 Aq, and is very soluble in H,O ; ‘at 100° it is converted into a green 
salt, (Cr), (80,), + 5 Aq, soluble in aleohol ; which at higher temperatures 
is converted into the red, insoluble, anhydrous salt! Chromic sulphate 
sions taoable sulphates, containing 24 Aq, with the alkaline sulphates 
(See Alums.) 
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Analytical Characters. 


Cxnomors Sazr.—(1.) Potash, a brown ppt. 
(2.) Ammonium hydrate, greenish white ppt 


(a) ) Alkaline sulphides, black ppt. 
4.) Sodium phoephete, bine bse PP 
Ganowa ‘Sune —(1 m ppt; an excess of precipitant 
forms a solution, 1,0, separates on boiling. 
(2.) Ammonium hydrate, qreenialeriy ppt. 
(2) As Ammonium 


hydrate, greenish ppt. 
beeen tee acid solution, brownish color, changing to 


ed) Ammonium sulphydrate, ppt. 


(8.) Barium chloride, yell 
4.) Silver nitrate, icenahred ppt, soluble in HNO, or NEO. 
{ in potash, insoluble in acetic 


(5.) Lead acetate, yellow ppt., so! re 
acid. 
Action on the Economy. 


Giromic anhydride oxidizes onganio ubetances, and is used as » caustic. 
The chromates, espeviully potassium dickrumate (y. v.), are Jevitants, 

and have a distinctly poisonous action as well. Workmen handling the 
dichromate are liable to a form of chronic poisoning. 

Ib acute chromium-poisoning, emetics, and anbsequently magnesium 
carbonate in milk, are to be given. 

MANGANESE. 

54 Molecular weight = 108 (?)—Sp. 


jymbol = Min—Atomic weight = 
7.138-7.206. 


A hard, grayish, brittle metal; fusible with difficulty; obtained by 
reduction of its oxides by C ata white heat. It is not readily oxidized by 
cold, dry air; but is superficially oxidized when heated. It decomposes 
HO, liberating H; and dissolves in dilute acide, 


Compounds of Munganese. 


Oxides. — ese forms six oxides or compounda representing 
them: Manganous oxide, MnO ; manganoen-manganic oxide, Mn,O, ; man 
ganic oxide, Mn,O, ; permanganic oxide, MnO., and permanganic anhydride, 
{in,0, tre imown' free. Manganic anhydride, MaO, hes not been ino” 
lated. "MnO and Mn.O, are basic ; Mn,O, and MnO, are indifferent oxides ; 
and MnO, and Mn,O, sre anhydrides, corresponding to the manganates and 
permanganates, 
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Penaaxcantc Oxipe.—Manganese dioxide, or black oxide—Mangani ozi- 
dum nigrum (U. S.)\—Manganesii ox. nig.’ (Br.)—MinO,—86—exists in 
nature as pyrolusite, the principal ore of manganese, in steel gray or 
brownish-black, impérfeclly crystalline masses 
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Ata red heat it loses 12 per cent. of 0: 3MnO, = Mu,O, + 0, ; and at 
a white hent n further quantity of Ois given off: 2Mn,O, = 6MnO + 0. 
Heated with H.SO, it gives off O aud forms manganous Sulphate : 2MnO, 
+ 2H.SO, = 2MuSO, + 2H.O + O. With HClLit yields mapganous chlo- 
ride, H,O'and Cl: MnO, + 4HCl = MnCl, + 2H,O°+ Cl,. It is not acted 
on by HNO, a 
Chlorides—Two chlorides of Mn are known: manganows chloride, 
MnCl, a pink, deliquescent, soluble salt, occurring, mixed with ferric 
chloride, in the waste liquid of the preparation of Cl; and manganic chloride, 


Cl. 


Salts of Manganese. 


Manganese forms two series of salts : Manganous salts, containing Man" ; 
and manganic sas, containing (Ma,)" j the former are colorless or pivk, 

d soluble in water ; the latter are unstable. 
se MusaaNov's SuurHire-—Mangani mudphas (U, §.)—MnSO, tnAq—150 
4-n18—is formed by the action of H,SO, on MnO,. Below 6° (42°.8 F.) it 
crystallizes with 7 Aq, and is isomorphous with ferrous sulphate ; between 
7°-20° (44°.6-68° F.) it forms crystals with 5 Aq, and is isomorphous with 
cupric sulphate ; between 20°-30° (68°-86° F.) it crystallizes with 4 Aq. 
It is rose-colored, darker as the proportion of Aq’ increases, soluble in 
HO, insoluble in’ alcohol. With the alkaline sulphates it forms double 


salts, with 6 Aq. 


Analytioal Characters. 


Manoaxovs.—(1.) Potash, white ppt., turning brown. 

2.) Alkaline carbonates, white ppts. . 

3.) Ammonium sulphydrate -eolored ppt., soluble in acids, spar- 
ingly soluble in excess of precipitant. ; 

(4) Potassium ferrocyanide, faintly reddish white ppt., in neutral solu- 
tion ; soluble in HCL. 3 

(5.) Potassium cyanide, rose-colored ppt., forming brown solution with 
excess, 


, light brown ppt. : 
green salts, whose solutions are only stable in pres 
ence of excess of alkali, and turn brown when diluted and acidulated. 

Peruaxoaxatzs—form red solutions, which are decolorized by SO, other 
reducing agents, and many organic substances. 


TRON. 


‘Symbol = Fe (PERRUM)—Atomic weight = 55.9—Molecular_ weight 
= 111.8 ?—Sp. gr. = 7.26-7.9 Fuses at 1600" (1912° F.)—Name from the 
Sazon, iren, 


Ocovraexce.—Free in small quantity only in platinum ores and me- 
teorites. As FeO, in red hormatite and specular iron ; as hydrates of 
¥Fe,0, in brown haematite and oilitic iron; as Fe,O, in magnetic tron ; as 
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FeCO, in spathie iron, clay ironstone my bog ore; and as Fe8, in pyrites. 
It is also @ constituent of most soils and clays, exists in many mineral 
waters, and in the red blood pigment of animals. 

Preranatioy.—In working the ores, reduction is first effected in a blast- 
furnace, into which alternate layers of ore, coal, and limestone are fed 
from the top, while air is forced in from below. In the lower part of the 
furnace CO, is produced at the expense of the coal ; higher up it is re- 
duced by the incandescent fuel to CO, which at a still higher point reduces 
the ore ; the fused metal so liberated collects at the lowest point under a 
layer of slay, and is drawn off to be cast as pig iron. This product is then 
purified by burning out impurities in the process known aa puddling. 

‘Pure iron ia prepared by reduction of ferrous ehloride ot of ferric 
oxide by H at a temperature approaching redness. 

line metal, con- 


hing 

Vanizriss.— Cast tron is a brittle, white or gray, crystalline 
sisting of Fe 89-90%; C 1-4.5¢ ; and Si, P,S, and Mn. As pig iron, it 
is the product of the blast-furnace. 

Wrought or bar iron is a fibrous, tough metal, freed in part from the 
impurities of cast iron by refining and puddling. 

‘Steel is Fe combined with s quantity of C less than that existing in 
cast, and greater than that in bar iron. It is by cementation ; 
which consists in causing bar iron to combine with ©; or by the Bessemer 
method ; which, as now used, consists in burning the C out of molten cast 
iron, to which the proper proportion of C ia then added in the shape of 
apiegel eigen, an iron rich in Mn and C. 
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The purest forms of commercial iron are those used in piano-strings, 
the teeth of carding machines, and electro-magnets ; known as sof? iron. 

Reduced iron—Ferrum reductum (U. S.)—Fer. redactum (Br.)—is Fe, 
more or less mixed with Fe,O, and Fe,O,, obtained by heating Fe,0, in H. 

Puovenrizs.— Physical —Pure iron ‘is ‘silver-white ; quite soft ; cryutal- 
lizen in cubes or octahedra. Wrought iron is gray, hard ; ious ; 
fibrous; quite malleable and ductile ; capable of being wi 3 hi shly 
maguetit but only temporarily so. Stee! is gray ; very bard and brittle if 
tempered, soft and tenacious if not ; permanently magnetic. 

‘Chemical.—Iron is not altered by dry air at the ordinary temperature 
At a red heat it is oxidized. In damp air it is converted into a ydrate ; 
tron rust. Tinplate is sheet iron, coated with tin ; galvanized tron ia coated 
with zine, to preserve it from the action of damp air. 

Iron unites directly with Cl, Br, I, 8, N, P, As, and Sb. It dissolves in 
HCl as ferrous chloride, while H is liberated.” Heated with strong H.S0,, 
it gives off SO, ; with dilute H,SO,, H is given off and ferrous sulphate 
formed. Dilute HNO, dissolves Fe, but the concentrated acid renders it 
ponte when it is uot’ dissolved by either concentrated or dilute HNO, 
until the passive condition is deatroyed by contact with Pt, Ag or Cu, of 
by heating to 40° (104° F.). 


Compounds of Iron. 


Oxides.—Three oxides of iron exist free: FeO ; Fe,0,; Fe,0,. 

Fennovs Oxipe—Protozide of iron—FeO—T1,9—is formed by heating 
¥e,0, in CO or CO,, 

Feanic Oxwe—Seaquioride or peroxide of iron—Colcothar—Jeweller's 
rouge— Venetian red—Fe,O,—159.8—occurs in nature (see above); and is 
formed when ferrous sulphate is strongly heated, as in the manufacture of 
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pyrosulphurie acid. It is a reddish, amorphous solid, is a weak base, and 
1s decomposed at a white heat into O and Fe,0. 

Macxeric Oxipr—Black oxide— Ferri oxidum magneticum (Br.)—Fe,O, 
—231,7—is the natural loadstone, and is formed by the action of air'or 
steam upon iron at high temperatures. It is probably a compound of 
ferrous and ferric oxides (FeO, Fe,0O,), as ucids produce with it mixtures 
of ferrous and ferric salta 

Hydrates.—Fennovs.—When a solution of a ferrous salt is decom 
posed by an alkaline hydrate, a greenish-white hydrate, FeHO,, is de- 
posited; which rapidly absorbs O from the air, with formation of ferric 

ydrate, 

"Famc.—When a0 alkali is added to a solution of a ferric malt, n brown, 
gelatinous precipitate is formed, which is the normal ferric hydrate, (Fe), 
HO, = Ferri peroridum hydratum (U, S.); Fer. perox. humidum (Br.). 

‘not formed in the presence of fixed orgunic ceil, or of sugar in sufti- 
cient quantity. If preserved under H,O it is partly oxidized, forming an 
onpiprae which is incapable of forming ferrous arsenate with As,0,. 

the hydrate (Fe,)HO, be dried at 100° (212° F.), it loses 3H,0, 
ea is converted into (Fe,)O,, H,0,, which is the Ferri peroxidum hydratum 
r.). 

If the normal hydrate be dried in vacuo it is converted into (Fe ,),H,0,, 
and this, when boiled for some hours with H,O, is converted into ‘the ‘col- 
loid, or modified hydrate (Fe,)H,O, (?), which ig brick-red in color; almost 
insoluble in HNO, and HCl; ‘vet no Prussian blue reaction, and forms a 
turbid solution with acetic acid. If recently precipitated ferric hydrate be 
dissolved in solution of ferric chloride or acetate, and subjected to dialysis, 
almost all the acid passes ont, leaving in the dialyzer a dark-red solution, 
which probably contains this colloid hydrate, and which is instantly coag- 
ulated by a trace of H,SO, by alkalies, many salts, and by heat (dialyzed 
iron). 

Fenuc Aco—H,Fe,0,.—Neither the free acid nor the oxide, FeO, are 
known in the free state’; the ferrates, however, of Na, K, Ba, Sr, and Ca are 
known. 
fon buIphdes. —Frasovs Soxsmine—Protosulphideoy iron—FeS—87.9—in 
formed : 

1) By heating a mixture of finely divided Fe and S to redness ; 
(2) by pressing roll sulpbar on white hot iron ; (8) in a hydrated condi- 


tion, FeS, H,O, by treating a solution of a ferrous salt with an alkaline 
sulphydrate. 
The dry sulphide is n brownish, brittle, magnetic solid ; insoluble in 


H,0, soluble in acids with evolution of HS. The hydrate is a black pow- 
der, which absorbs O from the air, turning yellow, by formation of Fe,O,, 
and liberation of S. It oceurs in the faces’ of persons taking chalrbeate 
waters or preparations of iron, 

Fernic Surpae—Sesquisulphide—Fe,8,—207,8—occurs in nature in 
copper pyrites and is formed when the disulphide ia heated to redness 

Feaue Disvrpame—FeS,—119.9—occurs in the white and yellow Mar- 
tial pyrites used in the manufacture of HSO. When heated in air it is 
decomposed into SO, and magnetic pyrites: 8FeS, + 20, = Fe,S, +280,. 

Chlorides.—Frraovs Caroxipe—Protochloride—FeCi,—129.9—is pro- 
: (1) by passing dry HC) over red hot Fe; (2) by heating ferric 
chloride in H; (3) as a hydrate, FeCl,, 4H,0, by dissolving Fe in HCl. 
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‘The anhydrous compound is a yellow, crystalline, volatile, and very solu- 
ble solid; the hydrated is in greenish, oblique rhombic ‘prima, deliques- 
lil 
cen} and very soluble in H,O and alcohol. When bested in air it is con- 

verted into ferric chloride and an oxychloride. 

Feantc Caronme—Sesquichloride—Perchloride— Ferri chloridum (U. S.) 
_Fe,0l,-3248- is produced. in the anhydrous form by hesting Fe in 
Cl. Ass hydrate, Fe,Cl,4H,O or Fe,Cl,6H,0 ; it is formed : (1) by so- 
lution of the anhydrous compound ; (2) by dissolving Fe in aqua regia ; 
(3) by dissolving ferric hydrate in HCl ; (4) by the action of Cl or of HNO, 
on solution of ferrous ebloride. It is by the last method that the pharma- 
seutical product is obtained. 

‘The anhydrous compound forms reddish-violet, crystalline plates, very 
deliquescent. The hydrates form yellow, nodular, imperfectly crystalline 
masses, or rhombic plates, very soluble in HO, soluble in alcohol and 
ether. | In solution it is converted into FeCl, by reducing agents. The 
Lig, ferri chloridi (U. S.) = Lig. fer. perchloridi (Br.) is an aqueous solu- 
tion’of this compound, containing excess of acid. The Tinct, fer. chlor, (U. 
8.) and inct. fer. perchl. (Br.) are the solution diluted with alcohol ; and 
contain ethyl chloride and ferrous chloride. 

Bromides.—Frxxovs Buomme—FeBr,—215.9—is formed by the so- 
tion of Br on excess of Fe in presence of HO. 

‘Frmuc Brouz—Fe,Br,—591.8—is prepared by the action of excess of 
Br on Fe. 

Jodides.—Franovs loptox— Ferri iodidum (U. S. ; Br.) —FeI,—309.9— 
is obtained, with 41,0, by the action of I upon excess of Fe in the pre- 
sence of warm HO.” When anhydrous, it is a white powder ; hydrated, it 
is in green crystals. In air it is rapidly dasciapanees| more slowly in the 
presence of sugar. 

Pranic lovwe—Fe,I,—873,8—is formed by the action of excess of I 
on Fe. 

Salts of Iron. 


Sulphates.—Fennovs Suireare—Protosulphate—Green vitriol —Cop- 
perar—Ferri_sulphas (U.S; Br.)—FeSO, +7 Aq—151.9 + 126—is 
formed : (1) by oxidation of the sulphide, Fe,S,, formed in the manu- 
facture of H,SO, ; (2) by dissolving Fe in dilute H,SO,. 

It forms green, efflorescent, oblique rhombic prisms, quite soluble in 
HO, insoluble in’ alcohol. It loses 6 Aq at 100° (212° F.) (Ferr. suiph. 
exsiccatus U. S.); and the last Aq at about 300° (572° F.). Ata red heat 
it is decomposed into Fe,O,, SO, and SO,. By exposure to air it is grad- 
wally converted into a basic ferric sulphate, (Fe,)(SO,),,5Fe,O,. 

‘exnuc SuurHarzs are quite numerous, and ate formed by oxidation of 
ferrous sulphate under different conditions. The normal sulphate, (Fe,) 
‘SO,),, is formed by treating solution of FeSO, with HNO,, and evaporat- 
ing, ‘alter addition of one molecule of H,SO, for each two molecules of 
FeSO, The Lig. fer. fereulphatis (C. 8) contains this salt. It is s yel- 
lowish-white, amorphous solid. 

Of the many bari ferric sulphates, the only one of medical interest is 
Monsel’s salt, 6(Fe,)(SO,), + 4Fe,0,, which exists in the Lig. ferri subrul- 
phatis (U.S) and ‘Lig. fer. perxulphatis (Br.). Its solution is’ decolorized, 
‘and forms a white deposit with excess of H.SO. 

Nitrates.—Fmnovs Nrraare—Fe(NO,},—179.9—a greenish, unstable 
salt, formed by double decomposition Lee barium nitrate and ferrous 

(0, on 


sulphate ; or by the action of 
nitrale—(e, (NO), —A88.6—in ob- 


‘Frame Nrrmarzs. —The 

tained in solution by dissolving Fe in HNO, of sp. gr. 1.115; or by die 
solving ferric hydrate in HNO,. It therefor exists in the Lig. ferri nitratis 
(U.S). Tt erystallizes in rhombic prisms with 18 Aq, or in cubes with 
12 As 


4. 

Several basic nitrates are known, all of which are uncrystallizable, and 
by their presence (as when Fe is dissolved in HINO, to saturation) prevent 
the crystallization of the normal salt. 

Phosphates.—Tarrnnous Puosraare—Fe,(PO,),—357.7.—A white 
precipitate, formed by adding disodie phosphate to a solutio® of a ferrous 
salt, in presence of sodium acetate. By exposure to air it turns blue; a 
part being converted into ferric phosphate. The ferri phosphas (Br.), is 
such a mixture of the two salts. It is insoluble in H,O ; sparingly solu- 
ble in H,O containing carbonic or acetic acid. 

It is probably this phosphate, capable of turning blue, which some- 
times occurs in the lunge in phthisis, in blue pus, and in long-buried 
bones. 

Fenntc Paosrusre—(Fe,)(PO,),—301.8—is produced by the action of 
an alkaline phosphate on ferric’ cbloride. It is soluble in HCI, HNO,, 
sitrie and tartaric acids, insoluble in phosphoric acid and in solution of 
hydrosodie phosphate. ‘The ferri phosphas (U. S.) is a compound, or mixt- 
are of this salt with disodie citrate, which is soluble in water. 

There exist quite a number of basic ferric phosphates. 

Fennec Pynoruosraats—(Fe,),(P,0,),—745.6—is precipitated by de 
composition of a solution of a ferric compound by sodium pyrophosphate ; 
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an excess of the Na salt dissolves the precipitate when warmed, and, on evap. 
oration, leaves scales of a double salt, (Fe,),(P,0,),, Na(P,O,), + 20 Aq. 
The ferri pyrophosphas (U. S.) ia probably a'mixture, or compound (?) 
of ferric pyrophosphate, trisodic citrate, and ferric citrate. 
Acetates.—Fennovs Acerate—Fe(C H,0,),—173.9—is formed, by de. 
composition of ferrous sulphate by calcium ‘acetate, in soluble, silky 


‘Feanto Acerares—The normal sa‘t, (Fe,)(C,H,O,), is obtained by 
adding slight excess of ferric sulphate to lead acetate, and decanting after 
twenty-four hours. It is dark red, uncrystallizable, very soluble in alco- 
hol and in H,0. If its solution be heated it darkens suddenly, gives off 
acetic acid, and contains a basic acetate ; when boiled it loses all its acetic 
acid and deposits ferric hydrate; when heated in closed vessels to 100° 
(212° F.), and treated with a trace of mineral acid, it deposits the modified 
ferric hydrate. 

Ferrous Carbonate—FeCO,—115.9—occurs as an ore of iron, and ia 
obtained in a hydrated form by adding an alkaline carbonate to a ferrous 
salt. It is a greenish, amorphous powder, which, on exposure to air, turns 
red by formation of ferric hydrate ; a change which is retarded by the pres- 
ence of sugar, hence the ad of that substance in the ferri carbonas 
saccharatus (U. S.; Br.). It is insoluble in pure H,O, but soluble in H,O 
containing carbolic acid, probably as ferrous bicarbonate, H,Fe(CO,),, in 
which form it occurs in chalybeate waters. 

Ferrous Lactate— Ferri lactas (U. S.)—Fe(0,H,0,), +8 Aq—233 9+ 
54—is formed when iron filings are dissolved in lk It crystallizes 
in greenish-yellow needles ; soluble in H,O; insoluble in alcohol ; perma- 
nent in air when dry. 
gq perTOUs Oxalate Ferri onal (U. $}—Fe0.0, + Aq—143.9 + 

is a yellow, crystalline-powder ; sparingly soluble in HO formed b 
@issolving iron filings in polation of oxalic acid. zs 
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Tartrates.—Fannovs Taxmmars—FeO,H,0, + 2 Aq—203,.9 + 36.— 
‘A white, crystalline powder ; formed by dissolving Fo in hot concen- 
trated solution of tartaric acid. 

Fennic Tarrrate—Fe,(C,H,0,), + 3 Aq—555.8 + 64.—A dirty yel- 
low, amorphous mass, obtained’ by dissolving recently precipitated ferric 
hydrate in tartaric acid solution, and evaporating below 50° (122° F.). 

A number of double tartrates, containing the group (Fe,0,)" are also 
known, Such are: Ferrico-ammonic tartrate = ferri et ammonii tartras 
(C. 8), (CH,0,),(Fe,0,), (NH,) + 4 Aq, and Ferrico-potassic tartrate = 
Jerri et polassii tartras (U. 8.),(C,H,0,),(Fe,0,)K,. They are prepared by 
Gissolving recently prec pi ted ferric hydrate in hot solutions of the by- 
dro-alkaline tartrate. ey only react with ferro- and sulphocyanides 
after addition of a mineral acid. 

Citrates.—Franc Crraarz—Ferri citras (U. S.)—(Fe,)(C,H,0,), + 6 
Aq—489.8 + 108—is in garnet-colored scales, obtained by dissolving fer- 
ric hydrate in solution of citric acid and evaporating the solution at about 
60° (140° F.). It loses 3 Aq at 120° (248° F.), and the remainder at 150° 
(302° F.). Ifa small quantity of ammonia be added before the evapora- 
tion, the product consists of the modified citrate = ferri et ammonti citras 
(ae 'S,), which only reacts with potassium ferrocyanide after addition of 

1. 


‘The various citrates of iron and alkaloids are not definite compounds. 

Ferric Ferrocyanide—Prussian blue—(Fe,),(FeO,N,), + 18 Aq— 
859.3 + 324—is a dark blue precipitate, formed ‘when potassium ferrocy- 
anide is added to a ferric aalt. It is insoluble in HO, alcohol and dilute 
acids ; soluble in oxalic acid solution (blue ink), Alkalies turn it brown 

Ferrous Ferricyanide—Turnbull’s blue—Fe (Fe,C, N,,) + n Aq— 
591.5 + n 18. dark-blue substance produced by the action of potas- 
sium ferricyanide on ferrous salts. Heated in air it is converted into 
Prussian biue and ferric oxide. 


Analytical Characters. 


Fernova—Are acid ; colorless when anhydrous; pale green when hy- 
arated ; oxidized by air to basic ferric compounds. 5 

(1) Potash : greenish-white ppt; insoluble in excess ; changing to green 
or brown in air. : 

(2.) Ammonium hydrate : greenish ppt; soluble in excess ; not formed 
in presence of ammoniacal salts. ; : 

(.) Ammonium sulphydrate: black ppt.; insoluble in excess ; soluble 
in aci 
(4) Potassium ferrocyanide (in absence of ferric salts): white ppt.; 
turning blue in air. 

(5.) Potassium ferricyanide : blue ppt; soluble in KHO ; insoluble in 
HCL 

Fanmio—Are acid, and yellow or brown. ; 

(L) Potash or ammonium hydrate : voluminous, red-brown ppt; insol- 
uble in excess. 

(2.) Hydrogen sulphide: in acid solution; milky ppt. of sulphur; 
ferric reduced to ferrous compound. 
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(3.) Ammonium sulphydrate : black ppt ; jnsoluble in excess ; soluble 
ues 
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{ejpPotassiom ferroeyanide :dari-blue ppt; insoluble in HCA ; soluble 
in EHO. 


(5.) Potassium sulphocyanate : dark red color ; prevented by tartaric or 
citric acid ; discharged by mercurie chloride. 
(6) Tannin ; blue-black color. 


TM ALUMINIUM GROUP. 
Guvontom—ALuwxtum—Scaxprom—Garirom—Ivprom. 


This group is placed in the third class by virtue of the existence of 
the aluminates, and of the relations between the compounds of these ele- 
ments and some of those of the previous group. They form, however, 
but one series of compounds, corresponding to the ferric, containing the 
group (M,)". No acids or salts of the members of the group, other -than 
aluminium, are known ; yet their resemblances in other points are.such as 
to forbid their separation. 


GLUCINIUM. 


Symbol = GI or Be (Beryllium)—Alomic weight = 9 


Sp. gr. = 21. 


inlum and its com. 


Avrare element occurring in the emerald and beryl, ‘The metal resembles I 


rpoorilh reenmble those of Al, aut in some respects, thows of Mg. Ts soluble saltx 


ALUMINIUM. 


Symbol = Al—Atomic weight = 27—Molecular weight = 55 (?)—ep. gr. 
= 2.56-2.67 —Fuses al about 100° (122° F)—Name from alumen = alum 
Discovered by Wohler, 1827. 


Occvansyer.—Exceedingly abundant in the clays as silicate, 

Preranation.—(1.) By decomposing vapor of aluminium chloride by Na 
or K (Wohler 

(2.) Aluminium hydrate, mixed with sodium chloride and charcoal, is 
heated in Cl, by which a double chloride of Na and Al (2NaCl, Al,Cl,) is 
formed. This is then heated with Na, when Al and NaCl are produced. 
(The industrial process, ) 

Propswties.—Phyrical.—A bluish-white metal ; hard; quite malleable 
and ductile when annealed from time to time ; slightly magnetic ; a good 
conductor of electricity ; non-volatile ; very light, and exceedingly sonor- 


ous. 
Chemicnl—It is not affected by air or O, except at very high tem- 
peratures, and then only superficially ; if, however, it contain Si, it burns 
readily in air, forming aluminium silicate. It does not decom, O at 
ared heat; but in contact with Cu, Pt, or I it does so at 100° (212? F.). 
It combines directly with Bo, Si, Cl, Br, and I. It is attacked by Hi 
us or in solution, with evolution of H, and formation of ALCL, Tk 
issolves in alkaline solutions, with formation of aluminates, and liberation 
of H. Italloys with Cu to form a golden yellow metal (aluminium bronze) 
115 
Compounds of Aluminium. 


Aluminium Oxide— alumina—A1,O,—102-—oecurs in nature, near] 
pure, as corundum, emery, ruby, sapphire, and topaz ; and is formed arti- 
ficially by calcining the hydrate, or ammonia alum, at a red heat. 

It iss light, white, odorless, tasteless powder ; fuses with difficulty ; 
and, on cooling, solidifies in very hard crystals.’ Unless it have been 
heated to bright redness, it combines with H,O, with elevation of tem- 
perature. It is almost insoluble in acids and alkalies. H,SO,, diluted with 
an equal bulk of HO, dissolves it slowly as (Al,(SO,),. Fused potash and 
soda combine with it to form aluminates. It is not reduced by 

Aluminium Hydrate—dluminii hydras (U. 8.)—A1,H.O, 
formed when a solution of an aluminium salt is decomposed ‘b 
or alkaline carbonate. It constitutes a gelatinous mass, which, when 
dried, leaves an amorphous, translucid mass ; and when pulverized a white, 
tasteless, amorphous powder. When the liquid in which it is formed con- 
tains coloring matters, these are carried down with it, and the dried de- 
posits are used as pigments, called lakes, 

When freshly precipitated, it ia insoluble in H,O ; soluble in acide and 
solutions of the fixed alkalies. When dried at « temperature above 50° 
(122° F.), or after 24 hours contact with the mother liquor, its solubility is 
greatly diminished. With acids it forms salts of aluminium ; and with 
alkalies, aluminstes of the alkaline metal. Heated to near redness it is 
decomposed into Al,0, and H,O. A soluble modification is obtained by 
dialysing a solution of ALH,O, in AlCl, or by heating « dilute solution 
of aluminium acetate for 340 hours. 

Aluminates are for the most part crystalline, soluble compounds, 
obtained by the action of metallic oxides or hydrates upon alumina. Potas- 
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Pound now tsually met with as alum, 
it 
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sium aluminate, 
tated aluminium 
very soluble in 
quantity of H,O it 
alkaline fife aie 


ya 


exagonal prisms ; fusible ; volatile ; deli- 
quescent ; very soluble in H,O and in aleobol. From a hot, concentrated 
solution, it separates in prisms with 12 Aq. 

‘The disinfectant called chloralum is solution of impure Al,Cl,. 


Salts of Aluminium. 


Aluminium Sulphate—Aluminii suiphas ( 
Aq—342 + 324—is obtained by dissolving Al,H, 
ally) by heating clay with #80, 

It exystallizes with difficulty in thin, flexible plates; soluble in HO; 


very sparingly soluble in Aleohol., Heated, it fuses in ite Ag, which it 


5 Sh -{AN)@0), + 18 


; or (industri- 


lually loses up to 200° (392° F.), when a white, amorphous powder, 
fas0}, remains ; this is Neeeen at a red heat, leaving a residue of 
pure alumina. 

Alums—are double sulphates of the alkaline metals, and the higher 
sulphates of this or the in, When crystallized, they have 
the general formula : (M,)*(SO,), R’,SO, + 24 Ag, in which (M) may be 
(Bey), (Mn), (Cr), (AL), or (Ga) j and R, may be K,, Na, Rb, Cs, Tl, or 
(NH), They are semorpbous with each other. 

Alumen (U. S.)—Al,(8O,),, K,8O, + 24 Aq—516 + 432—is manufact- 
ured from “alum shale,” and is formed when solutions of the sulphates 
of Al and K are mixed in suitable proportion. nthe is 

It crystallizes in large, transparent, regular octahedra ; has a sweetis! 
eGo taste, and is readily soluble in H,O. Heated, it fuses in ite 
Aq at 92° (197°.6 F.) ; and gradually loses 45.5 per cent. of its weight of 
HO as the temperature rises to near redness, The product, known as 
burnt alum = alumen exsicoatum (U.S.), is (Al),(SO,),, K,SO,, and is slowly, 
but completely soluble in 20-30 pta. H,O. At a bright red’ heat, SO, and 
Oare given off and ALO, and potassium sulphate remaiv ; at a higher 
temperature, potassium aluminate is formed. Its solutions are acid in re- 
action ; dissolve Zn and Fe with evolution of H; and deposit Al,H,O, 
when treated me COE hy 50, ei eare ns sy 

Alumen (Br.)—A\,(SO,),,(NH, + + 432—is the com- 

{ Oita a toth in this country and in England. 

differs from potash alum in being more soluble in H,O between 20°-30° 

(68°-86° F.), and less soluble at other temperatures and in the action of 

heat upon it. At 92° (197°.6 F\) it fuses in its Aq; at 205° (401° F.) it 

loses its ammonium sulphate, leaving a white, hygroscopic substance, very 

slowly and incompletely soluble in H,O. More strongly heated, it leaves 
alumina. 

Silicates—are very abundant in the different varieties of clay, feld- 
spar, albite, labradorite, mica, etc. The clays are hydrated aluminium 
silicates, more or less contaminated with alkaline and earthy salts and 
iron, to which last certain clays owe their color. The purest is kaolin, 
or porcelain clay, a white or grayish powder. They are largely used in 
the manufacture of the different varieties of bricks, terra cotta, pottery, 
and porcelain. Porcelain is made from the purer clays, mixed with sand 
and feldspar ; the former to prevent shrinkage, the latter to bring the 
mixture into ‘ial fusion, and to render the product translucent. The 
fashioned articles are subjected to a firat baking ; the porous, baked clay 


i, is then coated with a glaze, usually composed of oxide of lead, sand, and 


salt. During a second baking, the glaze fuses and coats the article with 
a hard, impermeable layer. ‘The coarser articles of pottery are glazed by 
throwing sodium chloride into the fire ; the salt is volatilized, and, on con- 
tact with the hot aluminium silicate, deposits a coating of the fusible so- 
dium silicate, which hardens on cooling. 
Analytical Characters. 
1, 
&} 


Potash, or soda ; white ppt. ; soluble in excess. 


Ammonium by ; White ; almost insoluble in excess, es- 
(3.) Sodium te ; white ppt. ; readily soluble in KHO and Na 
HO, but not in soluble in mineral scids, but not in sostio acid. 


2 7 
__ (4) Blowpipe—on charooal dob hot fuse, and moistened with cobalt 
nitrate solution turns dark sky-blue. 
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SCANDIUM. 


Symiol = Se—Asomée weight = 419— Discovered by Nuson (1879)}— “ame from Scandia. 


Occurs in minute traces i gadctnive und euxenlte, Tt forme.an oxide, Oy; « Light white. inf 
powder; mp. @f, 3.8; resembling alamina. aa 7 


GALLIUM. 


Symbol = Ga—Alomic weight = 0.8 —9p. gr. = 8.9 —Fume as 30° (68° F.)—Name from Gallia Dis 
covered by Lacog da Bowbauarun (1876). 
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ductor of heat. When expanded by heat it does not, on cooling, return 
to its original volume. 


Chemical.—When exposed to air it is oxidized, more readily and com- 


Bletely at high temperatures, ‘The action of H,O on Pb varies with the 


unaérated HO has no action u 


m it. By the combined 
and moisture Pb is oxidized, and 4 


e oxide dissolved in the 


(ecur in very amall quantity cori sna tender as bad, ete ‘metal ; soluble in hot NO,H, Hitrites, and chlorides. On the other hand, carbonates, sulphates, and 


dn Het and RHO wlan. Al; forms un oxide Gs,0, 0244 phosphates, by their tendency to form insoluble coatings, diminish the 
‘The dicaverg of Sc and Ge afford nest fattering verications of predictions based upon pamsiy theo- Corroding action of HO. Garbonio acid in amall quantity, i 
wthjor been served that there axiat nomerical stomic tne siements, Presence of tends to Pb from solution, while H,O 
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INDIUM. 


ymbol = In Asomde weight = 1184—Bp. or. = 7.41—Fusen at 170° (248°.8 ¥)—Discovered by Rete 


and Macher im 1088 


0 ne thom ot to form Pb 


carbonates, 
charged with it (soda water) dissolves the metal readily. 
‘as the nitrate, by HNO, H,SO, when cold and 


W9 
centrated, does not affect it; but, when heated, dissolves it the more 
readily as the acid is more concentrated. It is attacked by HCI of sp. gr. 
1.12, sspecualy if heated. Acetic acid dissolves it as acetate, or in 
of 


presence of CO, converta it into white lead. 
Compounds of Lead. 
Oxides.—Lzw Monoxme—Protoxide— Maswicot—Lit Plumbi oxi- 
dum (U. 8.; Br.)—PbO—222.9—is prepared by heating Pb or its carbo- 
nate or nitrate in air, If the product have been fused, it is litharge ; if 


not, maasicol. It forms copper-colored, mica-like plates, or a yellow pow- 
der; or crystallizes from ita solution in soda or potash in white, rhombic 
dodecahedra, or in rose-colored cubes. It fuses near a red beat, and vola- 
tilizes at a white heat ; sp. gr. 9.277-9.6. It is sparingly soluble in H,O, 
forming an alkaline solution, 

‘Heated in air to 300° (572° F.) it is oxidized to minium, It is readily 
reduced by H or C. With Cl it forms PbC], and O. It is a strong base ; 
decomposes alkaline salts, with liberation of the alkali, It dissolves 
HNO, and in bot acetic acid, as nitrate or acetate. When ground up with 
oils it saponifies the glycerin ethers, the Pb combining with the fatty acids 
‘one of which, lead oleate, is the eplasirem plumb 
(U. S.; Br.). Tt also combines with the alkalies and 8 to form plum- 
bites. ‘Calcium plumbite, CaPb,O,, ia « crystalline salt, formed by heating 
PbO with milk of lime, and used in solution as a hair-dye. 

Promnoso-rivanro Oxme—Red oxride— Minium — Red lead—Pb,O,— 
684.7—is prepared by heating massicot to °00° (572° F.) inair. It ordinarily 


ott, aversnite, duetle metal, which oceurs small quantity i oertaia ine bleaden. Its carne: has the composition Pb,O,, and has been considered as composed of PbO,, 
‘spectroscoploally by two principal lines—A = 4811 and 4101. 
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TV. URANIOM GROUP. 
URANIUM. 


Bymbol = Ue Atomic weight = 298.8—Bp. gr, = 18.4—~Discoverad by Maprosh (170). 
‘Tha slement jn weually claased with Pe and Cr, of with Ki and Go. Tt dows not, however. form som 
Jute —~ nde of tbe 


pounds resembling the forrio; it forma a merian of Well and a orien of 
Fadieal wranyi (UOY. Standard eolations of ita movtate or nitrate are teed for the 


ig costes ¥. LEAD GROUP. 
LEAD. 


Pb (PLUMBUM)—Atomic weight = 206.9—Molecular 
18.80) Sp. gr. = 11.445 — Flues at B28 (617° F.)—Name from 
heavy (Saron). 


Lead is usually classed with Cd, Bi, or Cu and Hg. It differs, how- 
exer, from Bi in being bivalent or quadrivalent but not trivalent, and in 
forming no compounds resembling those of bismuthyl (BiO) ; from Cd, in 
the nature of its O compounds; and from Cu and Hg in forming no com- 
pounds similar to the mercurous and cuprous salt. Indeed, the nature of 
the Pb compounds is such that the element is best classed in a group by 
itself, which finds a place in this class by virtue of the existence of potas- 
sium plumbate. 

Occvnsexce.—Its most abundant ore is galena, PbS. It also occurs in 
whtte lead ore, PbCO,, in anglesite, PbSO,, and in horn lead, PbCl,. 

PreranaTiox.—Galena is first roasted with a little lime. The mixture 
of PbO, PbS, and PbSO,, so obtained, is strongly heated in a reverberatory 
furnace, when SO, is driven off The impure work lead so formed is puri- 
fied by fusion in air and removal of the film of oxides of Sn and Sb. If 
the ore be rich in Ag, that metal is extracted by taking advantage of the 
greater fusibility of an alloy of Pb and Ag, than of Pb alone; and subse- 
quent oxidation of the remaining Pb. 

Propenries.—Phyeical.—It is a grayish white metal; brilliant upon 
freshly cut surfaces; very soft and pliable ; not very malleable or ductile ; 
crystallizes in octahedra ; a poor conductor of electricity ; a better con- 


2PdO ; or as a basic lead salt of plumbic acid, PbO,Pb, PbO. An br ie 
colored variety is formed when lead carbonate is heated to 300° (572° F.). 


It is a bright red powder, , 8.62. It is converted into PbO when 
hy hoch oct ne tetboa cd reding agent” HINO, changes it 
j.. It in decomposed by 


color to brown, dissol ring FLO and leaving 
‘HCL, with formation of PbOl,, H,O and OL 

Leap Droxwvs—Peroride, or puce oxide, or brown oxide, or binoride of 
lead—Plumbic anhydride—PbO,—238.9—is prepared, either by dissolvin 
the PbO out of red lead by dilute HNO, or by passing current of 
through H,O holding lead carbonate in suspension. 

It is a dark, reddish-brown, amorphous powder ; sp. gr. 8.903-9.190 ; 
insoluble in H,O. Heated, it loses half its O and is converted into PbO. 
It is o valuable oxidant. It absorbs 80, to form PbSO,. It combines 
with alkalies to form plumbates, M,PbO,. 

Proumc Acw—PbO,H,—256,9—forms crystalline plates, at the + elec- 
trode, when alkaline solutions of the Pb salta are decomposed by a weak 
current. 

Lead Sulphide— Galena—PbS—238.9—erxists in nature. It is also 
formed by direct union of Pb and 8; by heating PbO with S or vapor of 
8, ; or by decomposing s solution of a Pb salt by H,S or an alkaline eu) 
phide. 

‘The native sulphide is bluish-gray, and has a metallic lustre ; sp. gr. 
7.58 ; that formed by precipitation is a black powder; sp. gr. 6.924. It 
fuses at n red heat and is partly sublimed, partly converted into a subsul- 
phate, Heated in air it is converted into’ PbSO, PbO and SO, Heated 


1 
in Hit is reduced. Hot HINO, oxidizes it to PbSO,. Hot HCl converte 
it into PbOL. Boiling H.SO, couverts it into PbSO, and SO,. 

Lead Obloriae Pei 277 9. ie formed by the action of Cl upon 
Pb at ared heat; by the action of boiling HCl upon Pb; and by double 
decomposition between a lead-salt and a chloride. 

It crystallizes in plates, or hexagonal needles; sparingly soluble in 
cold H,0, less soluble in H,0 containing HCl; more soluble in hot H,0, 
and in concentrated HCl. 


Several oxychlorides are known. Cassel, Paris, Verona, or Turner's yet- 
lowis 
Lead -Plumbi iodidum (U. S.; Br.)—PbI,—460.9—is de- 


Potited as a bright yellow powder, when a solution of potassium iodide is 
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added to a solution of a Pb salt. Fused in air it is converted into an 
oxyiodide. Light and moisture decompose it, with liberation of L It is 
almost insoluble in H,O, soluble in solutions of ammonium chloride, s0- 
dium hyposulphite, alkaline iodides, and potash. 


Salts of Lead. 


Nitrates.—Lxap Nirmare—Plumbi nitras—(U. S.; Br.)—Pb(NO,),— 
330.9—in formed by solution of Pb or of ita oxides in excess of HNO, 
It forms anhydrous crystals ; soluble in H,O. Heated, it is decomposed 
into PbO; O and NO,. 

Besides the neutral nitrate, basic lead nitrates are known, which seem 
to indicate the existence of nitrogen acids similar to those of phosphorus ; 
Pb,(NO,),—orthonitrate ; and Pb,N,O,—pyronitrate. 

‘Sulphate—PbSO,—302'9—-is formed by the action of hot, con- 
contrated H,SO, on Pb ; or by double decomposition between a sulphate 
and a Pb salt insolution. It ia a white powder ; almost insoluble in HO; 
soluble in concentrated H,SO, from which it is deposited by dilution. 

Lead Chromate— Chrome yellow—PbOrO,—323.3—is formed by de- 
composing Pb(NO,), with potassium chromate. ‘It is a yellow, am: 
powder ; insoluble in HO ; soluble in alkalies. 

Acetates.—Nevraat, Leap Acerare—Salt of Saturn—Sugar of Lead— 
Plumbi acetas (U. 8. ; Br. (0,H,0,), + 8 Aq—324.9 + 54—is formed 
by dissolving PbO in acetic acid ; or by exposing Pb in contact with acetic 
acid to air. 

It crystallizes in large, oblique rhombic prisms, sweetish, with a metal- 
lic after-taste ; soluble in HO and alcohol ; its solutions being acid. In 
tir it effloresces, and is superficially converted into carbonate, It fuses 
at 76°.5 (167°.9 F.) ; loses Aq, and a ast of ite acid at 100° (212° F.), 
forming the sesquibasic acetate 0° (536° F.) it enters into true 
fusion, and, at a slightly higher temperature, is decomposed into CO, ; 
Pb, and acetone. Its aqueous solution dissolves PbO, with formation of 
basic acetates. 

Sexmsic Lean Acrrare—Pb(C,H,0,)OH, 2PbO—728.7—is the main 
constituent of Goulard’s extract = Lig. plumbi subacetatis (C. S. ; Br.), and 
is formed by boiling a solution of the neutral acetate with Pb in fine pow- 
der. The solution becomes milky on addition of ordinary HO from for- 
mation of the sulphate and carbonate. 

Lead Carbonate—PbOO,—266,9—occurs in nature as cerusile ; and 
im formed, as » white, insoluble powder, when a solution of a Pb com- 
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Pound is decomposed by an alkaline carbonate, or by passing CO, through 
8 solution containing Pb. 

The plumbi carbonas (U.S. ; Br.), or white lead or ceruse, is a basic car- 
donate, (PbCO,), PbH,O,—774.7—mixed with varying proportions of 
other basic carbonates. ‘It is usually prepared by the action of CO, ona 
solution of the subacetate, pre] ‘by the action of acetic acid on Ph and 
PbO. It heavy, white powder ; insoluble in H,O, except in the pre- 
sence of CO,; soluble in acide with effervescence; and decomposed by 
heat into CO, ‘and PbO. 


Analytical Characters. 


1.) Hydrogen sulphide, in acid solution: a black ppt; insoluble in 
atalize miiphides, and in ootd, dilute acide 

2.) Ammonium sulphydrate : black ppt. ; insoluble in excess. 

8.) Hpdrochlario acid: white ppt; in not too dilute solution ; solo. 
ble in boiling H,O. 
(4) iumeai hydrate: white ppt. ; insoluble in excess. 

5.) Potash ; white ppt. : soluble in excess, especially when heated. 

ts Sulphuric acid: white ppt.; insoluble in weak acids, soluble in 
solution of ammonium tartrate. 

(7.) Potassium iodide : yellow ppt. ; sparingly soluble in boiling H,0; 


soluble in large excess. 
low ppt. ; soluble in KHO solution. 


8.) Potassium chromate : 
9.) Iron or zinc separate the element from solutions of its salts, 


Action on the Economy. 


All the soluble compounds of Pb, and those which, although not solu- 
are readily convertible into soluble compounds by H,O, air, or the 
digestive fluids, are actively poisonous. Some are also injurious by their 
local action upon tissues with which they come in contact ; such are the 
‘acetate, and, in less degree, the nitrate. 
The chronic form of lead intoxication, painter's colic, etc, is purely 
isonoue, and ia produced by the continued sbworption cf minute "qua 
Etiee of Pb, either by the slo, Image or stomach” "The acute fornt pre- 
sents symptoms referable to the local as well as to the poisonous action of 
the Pb alt, and io usually caused. by the ingestion of a single dose of the 
acetate or carbonate. 
Metallic Pb, although probably not poisonous of itself, causes chronic 
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Jead-poisoning by the readiness with which it is converted into compounds 
capable of absorption. The sources of poisoning by metallic Pb are: the 
contamination of drinking water which has been in contact with the metal 
(see p. 48); the use of articles of food or of chewing tobacco which has 
been packed in tin-foil containing an excess of Pb; the drinking of beer 
or other beverages which have been in contact with pewter ; or the hand- 
ling of the metal and ita alloys. 

‘Almost all the compounds of Pb may produce painter's colic. The 
carbonate, in painters, artiste, manufacturers of white lead, and in persons 
sleeping in newly painted rooms ; the oxides, in the manufactures of glass, 

; sealing-wax, and litharge, and by the use of lead-glazed pottery; 
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by other compounds, by the inhalation of the dust of cloth factories, and 
by the use of lead hair-dyes. 

Acute lead-poisoning is by no means of as common occurrence aa the 
chronic form, and usually terminates in recovery. It is caused by the 
ingestion of a single large dose of the acetate, subacetate, carbonate, of 
of red lead. In such cases the administration of magnesium sulphate 
is indicated ; it enters into double decomposition with the Pb salt to form 
the insoluble PbSO,. 

Lead once absorbed is eliminated very slowly, it becoming fixed by 
combination with the albuminoids, a form of combination which is ren- 
dered soluble by potassium iodide. The channels of elimination are by 
the perspiration, urine, and bile. 

asta pratjecs es articeal ests (Boe p. 96), the major part of the 
Pb is precipitated as PbS in the treatment by HS. The PbS remains 
upon the filter after extraction with ammonium suiphydrate ; it is treated 
with warm HCl, which decolorizes it by transforming the sulphide into 
chloride. The PbCl, thus formed is dissolved in hot H,O, from which it 
crystallizes on cooling. The solution still contains PbCl, in sufficient 
quantity to respond to the tests for the metal. 

Although Pb is not a normal constituent of the body, the every-day 
methods by which it may be introduced into the economy, and.the slow- 
ness of its elimination are such as to render the greatest caution neces- 
sary in drawing conclusions from the detection of Pb in the body after 


VI BISMUTH GROUP. 


BISMUTH. 


Symbol = Bi— Atomic weight = 207.5—Molecular weight = 420 (?) 
gr. = 9.671-9.935— Fuses at 268° (514°.4 F.). 


mola by obnare tn te thoophorar grour: Werne in bce Bee 
in the p rus group. Wo are led to clase Bi in 
our third clase, and in « greap along, because’ (1) ‘whila the so-called 
salta of Sb are not salts of the element, but of the radical (SbO)’, antimony, 
Bi enters into saline combination, not only in the radical bismuthyl (BiO)’, 
but also as an element ; (2) while the compounds of the elements of the 
N group in which those elements are quinquivalent are, as a rule, more 
stable than thovo in which they are trivalent, Bi ie arivalent in all ita 
known compounds except one, which is very unstable, in which it is quin- 
quivalent ; (3) the hydrates of the N group are strongly acid, and their 
corresponding salts are stable and well defined ; but those hydrates of Bi 
which are acid are but feebly so, and the bismuthates are unstable ; (4) 
no compound of Bi and H is known. 
ice. —Occurs principally free, also as Bi,O, and BiS,. 
Puovenrizs —Crystallives in brilliant, metallic rhombobedra bard and 
brittle, 


It is only suy 


-Sp. 


cially oxidized in cold air, Heated toredness in air, it 
8 with a yellow film of In HO containing CO, it 
forms a crystalline subcarbonate. It combines directly with Cl, Br, and L 
It dissolves in hot H,SO, as sulphate, and in HNO, aa nitrate. 

It js usually contaminated with 4s from which itis best purided by 
heating to redness a mixture of powdered bismuth, potassium carbonate, 
soap, and charcoal, under a layer of charcoal After an hour the mass ig 
cooled ; the button is separated and fused until its surface begins to be 
coated with a yellowish-brown oxide. 


Compounds of Bismuth. 


Oxides.—Four oxides are known: Bi,O,; Bi,O, ; Bi,O, ; and Bi,0, 

Biswora Trioxiwe—Sismuthous owide — Protoxide—Bi,O,— 468 — 
formed by heating Bi, or its nitrate, carbonate, or hydrate.’ It is a pale 
yellow, insoluble powder ; sp. gr. 8.2'; fuses at.a red heat ; soluble in HCl, 
HNO, ‘and H_SO, and in fused potash. 

Hydrates.—Bismuth forms at least four hydrates. 

Bisuwrxovs Hyprars—BiH,O,—261—is formed as a white precipitate 
when potash or ammonium hydrate is added to a cold solution of a Bi 
salt. When dried, it loses H,O and is converted into bismuthyl hydrate 


GRANDDAD'S BOOK OF CHEMISTRY 


i0)HO. 

eae Acto—(BiO,)HO—259—is deposited as a red powder when 
Cl is passed through a boiling solution of potash, holding bismuthous by- 
drato in suspension. 

Prnosiemurmc Asm —H 8h 0, 536—ia a dark brown powder, precipi- 
tated from solution of bismuth nitrate by potassium cyanide. 

Bismuth Trichloride — Bismuthous chloride — BiCl, — 816.5 —is 
formed by heating Bi in Cl; by distilling a mixture of Bi and mercurie 
chloride ; or by distilling a solution of Bi in aqua regis, It is a fusible, 
volatile, deliquescent solid ; soluble in dilute HCl. On contact with H,0 it 
is decomposed with formation of bismuthy! chloride (BiO)Cl, or pearl white. 


Salts of Bismuth. 


Bismuth Nitrate—Bi(NO,), + 5 Aq—396 + 90—obtained by dissolv- 
ing Biin HINO,, It crystallizes in large, colorless prisms ; at 150° (302° F.), 
or by contact with H,O, it is converted into bismuthyl nitrate ; at 260° 
(500° F,) into Bi,0, 


Salts of Bismuthyl. 


Bismuthy! Nitrate — Trisnilrate ov_subnitrate of bismuth — Flake 
witite—Bismuthi subnitras (C. S.; Br.)—(BiO)NO,H,O—306—is formed 
by decomposing a solution of Bi(NO,), with a large quantity of HO. It is 
1a’ white, heavy, faintly acid powder ; soluble to a slight extent in H,O 
when freshly precipitated, the solution depositing it again on standing. 
It is decomposed by pure H,O, but not by HO containing yfy ammonium 
nitrate. It usually contains 1 Aq, which it loses at 100° (212° F.). 

Bismuth subnitrate, as well ab the subcarbonate, is liable to contam- 
ination with arsenic, which accompanies bismuth in its ores, ‘The method 
for separating this dangerous impurity, directed by the British Pharmaco- 
posia, is more perfect than that usually followed in this country. The 
metal is first purified by fusion with potassium nitrate, which dissolves 
any arsenic present in the form of sodium arsenite, and the purified metal 


is then converted into nitrate by solution in HNO,, and this in turn into 
subnitrate by decomposition with a large volume of H,0. 

The maximum amount of arsenic which has been found in commercial 
bismuth subnitrate is one-tenth of one per cent, 

To detect the presence of arsenic, the subnitrate (or subcarbonate) is 
boiled for half an hour with an equal weight of pure sodium carbonate, 
dissolved in ten times its weight of H,O. The solution is filtered ; the fil- 
trate evaporated to dryness ; the residue strongly heated ; and, after cool- 
ing, cautiously decomposed with strong H.SO, The mass is then gradu- 
ally heated, during stirring, until dense white fames are given off. The 
cooled residue is finally treated with water and the liquid introduced into 
Marsh apparatus. (See page 93.) 

Bismuthy!] Subcarbonate—Bismuthi subcarbonas (C. S.)—Bismuthi 
carbonas (Br.)—(BiO),CO,H,O—530—is a white or yellowish, amorphous 
powder, formed when a solution of an alkaline carbonate is added toa 
solution of Bi(NO,),. It is odorless and tasteless, and insoluble in H,O 
and in aleohol. 

When heated to 100° (212° F.), it loses H,O and is converted into 
(BiO),CO,, At a higher temperature it is further decomposed into Bi,O, 
and GO, 


Analytical Characters. 
2.) Water: white ppt, even in presence of tartaric acid, but not of 
HN 


3, black ppt.; insoluble in excess, 
& : white ppt; insoluble in excess, and in 
tartaric acid ; turns yellow when the liquid is boiled. 

5.) Potassium ferrocyanide : yellowish ppt.; insoluble in HCl. 

(6.) Potassium ferricyanide : yellowish ppt; soluble in HCl. 

7.) Infusion of galls: orange ppt. 

8.) Potassium iodide: brown ppt.; soluble in excess. 

(9.) Reacts with Reinsch’s test (9. v.}, but gives no sublimatein the glass 
tube. 


Action on the Economy. 


Although the medicinal compounds of bismuth probably are poisonow: 
it taken in sufficient quantity, the ill effects atcribed to them are it 
most, if not all cases, referable to contamination with arsenic. Symptoms 
of arsenical poisoning have not only been frequently observed when the 
subnitrate has been taken internally, but also when it has been used as a 
coumetic 

en preparations of bismuth are administered, the alvine discharges 
contain bismuth sulphide as a dark brown Serie mre 
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VIL TIN GROUP. 
Trrastom. Zincosrum. Tr. 


Ti and Sn are bivalent in one series of compounds, SnCl,, and quadri- 
yalent in another, SnCl,, Zr, so far as known, is always ‘quadrivalent. 
Each of these elements forms an acid (or salts corresponding to one) of 
the composition H,MO,, and a series of oxysalta of the composition M'y 


(XO), 
TITANIUM. 
Symte = Atom weg = no = 


. x 
sqbeeesiryston raontennays evant Tee ets 
oe i a ae 
ae St ae io 

204 8 forms hard, copper-colored, cubical .: “ pom 


ZIRCONIUM. 


Symbol = Zr—dtomic wright = 89.8—ap. or. = 4.18, 
1" in airoon and hyacinth, Its oxide, virconsn, ZeOy, it a white powder, insoluble in KHO, Being 
Feplace lime in the aaleium light, 


‘Oceas 
Aotuetble and Tt altered by exposure to air, i¢ iv used fa pensila to 


TIN. 


Symbol = Sn (ST) — Atomic weight = 117.7 — Molecular 
weight = 235.4 ()—sp. gr. = 7.285~7.293— Fuses at 228° (442°.4 F.). 


Occonnesce.—As tinstone (Sn0,) and in stream tin, 

Paeparation.—The commercial metal is prepared by roasting the ore, 
extracting with H,O, reducing the residue by heating with charcoal, and 
refining. 

Pure tin is obtained by dissolving the metal in HCl; filtering ; evapo- 
rating ; dissolving the residue in H,O; decomposing with ammonium car- 
bonate; and reducing the oxide with charcoal. 

Provexries.—A soft, malleable, bluish-white metal ; but slightly tena- 
cious ; emits n peculiar sound, the tin-cry, when bent. A good conductor 
of heat and electricity. Air affects it but little, except when it is heated ; 
more rapidly if Su be alloyed with Pb. It oxidizes slowly in H,O, more 
rapidly in the presence of sodium chloride. Ite presence with Ph accele- 
rates the action of H,O upon the latter, It dissolves in HCl as SnCl,. In 
presence of a small quantity of HO, HNO, converta it into metastannic 
acid. Alkaline solutions dissolve it as metastannates. It combines directly 
with Cl, Br, I, 8, P, and As. 

Tin plates are thin sheets of Fe, coated with Sn, in foil consists ot 
thin laminw of Sn, frequently alloyed with Pb. Copper and iron vessels 
are tinned, after brightening, by contact with molten Sn. Pewter, bronze, 
bell metal, gun metal, britannia metal, speculum metal, type metal, solder, 
and fusible metal contain Sn. 


Compounds of Tin. 


Oxides.— Staxxovs Oxrpe—Profoide —SnO — 183.7— obtained by 
heating the hydrate or oxalate without contact of air. It is a white, amor- 
phous powder, soluble in acids and in hot concentrated solution of potash. 

it absorbs O readily. 
26 

Sraxmtc Oxipe—Binozide of tin—Sn0,—149.7—ocours native as tin- 
stone or cassiterite, and is formed when Sn or SnO is hented in air. 

Hydrates.—Sravxous Hrosare—SnH,0,—151.7—is awhite precipitate 
formed by alkaline hydrates and carbonates in solutions of SnC, 

Sraxsic Acto—H,SnO,—167.7—is formed by the action of alitaline hy- 
rates on solutions ‘of Sul, It dissolves in solutions of the alkaline 
hydrates, forming stannates, 

Memastaxwic Aco—H,Sn,O, —766.5—is a white, insoluble powder, 
formed by acting on Su with HNO,. 

Chlorides. —Sraxwovs Cutontr—Protochloride—Tin_erystale—SnQl, 
+ 2Aq—188.7 + 36—is obtained by dissolving Sn in HCl. It crystallizes 
in colorless prisms ; soluble in a small quantity of HO: decomposed by a 
large quantity, unless in the presence of free HCl, with formation of an 
oxychloride. Loses its Aq at 100° (212° F.). In air it is transformed into 
stannic chloride and oxychloride. Oxidizing and chlorinating agente con- 
vert it into SnCl. It is a strong reducing agent : 

Sraxme Cutome—Richloride—Liquid of Libaviue—SnOl,—259.7—1 
acting on Sn or SnCl, with Cl, or by herting Sn in aqua regia,” Itis a fum- 
ing, yellowish liquid ; sp. gr. 2.28 boils at 120° (248° F). 


Analytical Characters, 


Sraxxovs.—(1.) Potash or soda: white ppt. ; soluble in excess; the 
solution deposits Sn when boiled. 

(2.) Ammonium hydrate : white ppt. ; insoluble in excess ; turns olive- 
brown when the liquid is boiled. 

(3.) Hydrogen sulphide: dark brown ppt. ; soluble in KHO, alkaline 
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sulphides, and hot H,O. IRIDIUM. 
(4) Mereuric chloride: white ppt. ; turning gray and black. 
(5.) Aurie chloride: purple or brown ppt., im presence of small quan- Symbol = Ir—Atomic weight =192.7—sp. gr. = 22.3. 
A 


tity of HNO, hard, brittle metal which occurs in nature in platinum ores, and 
(6.) Zi alloyed with osmium. It is not attacked by aqua regia, 
Srawvte—(1.) Potash or ammonia : white ppt. ; soluble in excess. make an alloy with platinum which is less fusible, more ri 
2.) Hydrogen sulphide : yellow ppt. ; soluble in alkalies, alkaline sul denser, and lose readily attacked chemically than pure platinum. 
phides, and hot HCl. 129 
(3.) Sodium hyposulphite : yellow ppt. when heated. CLASS IvV.—BASYLOUS ELEMENTS. 


VOL PLATINUM GROUP. Exewewrs waose Oxpes Usrre win Warer ro ron Bases; weven ro 
ror Acis. Wice vor Oxreaurs. 


L SODIUM GROUP. 
Alkaline Metals. 


Pautaprow. = Prativem. 
TX. RHODIUM GROUP. 


Ruoptws. Roraerox. Inwrem. 
Lararox—Sonmu—Porssrm.  Roniprom—Casrom—Siiven, 

The elements of these two grou ther with osmium, are usually f he 
classed as “‘metals of the platautn « ores” "They all form hydrates (or Each of the elementa of this group forms a single chloride, M'Cl, and 
salts representing them) having acid properties. Osmium has been re- one or more oxides, the most stable of which has the composition M’',O ; 
moved because the relations existing between its compounds and those they are, therefor, univalent. Their hydrates, M'HO, are more or less 
of molybdenum and tungsten are much closer than those which they ex- alkaline and have markedly basic characters. Silver resembles the other 
hibit to the compounds of these groups. The separation of the remaining members of the group in chemical properties, although it does not in 


127 physical c 
platinum metals into two groups is based upon resemblances in the com- LITHIUM. 
Potition of their compounds, ts shown in the following table : 


Symbol = Li—Atomio weight = 7—Molecular weight = 14 ()—Sp. gr. 
= 0.589—Fluses at 130° (356° F.)—Discovered by edn ae 
Name from diBuos = stony. 


Occurrexce.— Widely distributed in small quantity ; in many minerals 
and mineral waters ; in the ash of tobacco and other plants ; in the milk 
piper di lati 

renTizS,—A silver-white, ductile, volatile metal ; the lightest of the 
PLATINUM. solid elements ; burns in air with a erimson flame ; decompouen HO. at 


Se ordinary tem ting. 
a Simtel atone weight = 194.4—Molecular weight = 888.8 (?) Li im Oxdde“LL000 is ft white solid, formed by burning Li 
. .1-21.5, : in dry O. It dissolves slowly in H,O to form lithium hydrate—LiHO. 
ag oaraneset Free and alloyed with Os Is, Pd, Rb, Ro, Fo Pb, Au, Bebiun Cbloride—LiCI—43,8-~eryatalizes in “cligucocrt: rege 
and Cu. 


- ular octahedra ; very soluble in H,O and in alcohol. 
Puorexrms—The compact metal has s silvery lustre; softens at a" “yitnium Bronside—Lithit bromidven (U. 8.)}—LiBr—87—is formed 
ent hese j may be weld vee pitas with difficulty ; highly mallee, ciibe by decomposing lithium sulphate with potassium bromide ; or by satur- 
apd tenacious. y platinum is a porous mass, form: , ; ae ith ; aly 
heating the double chloride of Pt and NH. Platinum back is « black Sti gots slble pele Atkin cerbonsta. It crystaltisen/in' very 


powder, formed by dissolving Pt Cl, in solution of potash and beating with te Lithit : 
Neohol. Both platinum black and platinum spongh are capatle of seeden iene Rerdpeteri sii eee : 
ing large quantities of gas, and act as indirect oxidants. it forms iktom ate (g. v). i 
a, iti in not oxidized by air oF 0; it combines directly with Cl, P Bc 

, Si, S, and O; ia not attacked by acids, except aqua regia, in which it 
Aissotves as PHC, It forma fusible alloys ‘when Heated’ with metals or Aaeiy Mos Chena ort: 

cible metallic oxides, It is attacked by mixtures liberating Cl, and by : pet eren ees 
contact with heated phosphates, slistes, hydrates nitrate, or earbonalee ,, {j)),Ammonium carbonate; white ppt in concentrated solutions not 
of me slealine pie Metis shloride of inum—PtCl — @) Sodium phosphate: white ppt. in neutral or alkaline solution ; 
386.4—is obtained by dissolving Pt ee aqua regia, fin) ove ings Tt soluble in acids and in solutions of ammoniacal salts, 
crystallizes in very soluble, deliquescent, yellow needles. Its solution ie 
‘used as a test for compounds of NH, and & 


PALLADIUM. 


= Pd—Atomic weight = 105,7—Molecular weight = 211.4 
op. puesta eigen oar Oe Symbol = Na (NATRIUM)— Atomic weight = 23—Molecular weigit, 
A white metal resembling Pt in appearance, but usually exhibiting a = 46 (?)—Sp. gr. = 0.972—Fuses al 95°.6 (204°.1 F.)—Discovered by Dury, 
reddish reflection. It is harder, muel lighter, and more reedily fusible 1807. 
dissolves in HNO, as Pd(NO,),. It possesses the propert: : 
Srreaiane con ‘notably Apoecin AA see g degree Occurnexce—As chloride very abundantly and widely distributed ; 
than any other metal, One volume of palladium condenses 640 volumes also as carbonate, nitrate, sulphate, borate, ete. 
of hydrogen at 100° (212° F.), Pazpanarios.—By heating a mixture of dry sodium carbonate, chalk, and 
charcoal to whiteness in iron retorts, connected with suitable condensers 
RHODIUM. in which the distilled metal collects under a layer of coal naphtha, 
ch FN , Prorentis—A silver-white metal, rapidly tarnished and coated with « 
bale tre Rh—Atomic weight = 104.1—Molecular weight = 208.2 (?)— yellow film in air. Waxy at ordinary temperatures ; volatile at a white 
op. gr-= Us ; z : 
A hard, malleable, white metal, insoluble in aqua regia. Its com- In sir it is gradually oxidized from the surface, but may be kept in 


j Br.) Lt,CO,—74—in 
powder. With uric acid 


130 
(8.) It colors the Bunsen flame red ; and exhibits a spectrum of two 
lines—A = 6705 and 6102 (Fig. 14, No. 4). 


SODIUM. 


pounds are mostly red, whence its name, from fdBov, a rose. closed vessels without the protection of a layer of naphthe. It decomposes 
128 HO, sometimes explosively. Burns with a yellow flame. Combines di- 
RUTHENIUM. reetly with Cl, Br, I, S, P, As, Pb, and Sn. 


Symbol = Ru—dtomic weight = 104.2—sp. gr.= 1.4. Compounds of Sodium. 
A hard, brittle, very difficultly fusible metal, not dissolved by aqua : ; 
regia, occurring in small quantity in platinum ores. Oxides.—Two oxides are known : Sodium monoxide—Na,O—a grayish. 
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white mass ; formed when Na is burnt in dry air, or by the action of Na 
on NaHO. "Sodium dioxide—Na,O,—a white solid, formed when Na is 
heated in dry air to 200° (392° F.). 

Sodium’ Hydrate— Caustic #oda—Soda (U. S.)—Soda caustica (Br-)— 
NaHO—40—is formed : (1) when H,O is decony by Na; (2) by de- 
composing sodie carbonate by calcium hydrate : Na,CO, + CaH,O, = CO, 
Ca-+ 2NaHO (soda by lime); (3) in the same manner as in (2), using barium 
hydrate in place of lime (soda by baryta). It frequently contains con- 
siderable quantities of As. 

It is an opaque, white, fibrous, brittle solid ; fusible below redness ; sp. 
gr. 2.00 ; very soluble in H,O, forming strongly alkaline and caustic solu- 
tions (soda lye and lig. sod). When exposed to air, solid or in solution, 
it absorbs H,O and CO, and is converted into carbonate. Its solutions 
attack glass, 

Sodium Chloride—Common salt—Sea salt—Table salt—Sodii chloridum 
(C. S., Br.}—NaCl—58,5—occurs very abundantly in nature, deposited in 
the solid form as rook salt ; in solution in all natural waters, especially in 
sea and mineral spring waters; in suspension in the atmosphere ; and as 
a constituent of almost all animal and vegetable tissues and fluids. It is 
formed in an infinite variety of chemical reactions. It is obtained from 
roek salt, oF from the waters of the sea or of ealine springs; and is the 
source from which all the Na compounds are usually obtained, directly or 
indirectly. 

It crystallizes in anhydrous, white cubes or octahedra ; sp. gr. 2.078 ; 
fuses at a red heat, and crystallizes on cooling : sensibly volatile at a white 
heat ; quite soluble in H,O, the solubility varying but slightly with the 


temperature, Dilute salutione yield Gare ico on freezing. It is precip 
tated from concentrated solutions by HCl. It is insoluble in absolute 
sleohol; sparingly eolable in dilute spirit Tt is decomposed by HS, 


will formation 6 HCI and sodium sulphate: 2NaCl + H,SO, = 

+ 5 

Puruoloaica—Sodium chloride existe in every animal tissue aud 
fluid, and is present in the latter, especially the blood, in tolerably con- 
stant proportion. It is introduced with the food, either as a constituent 
of the alimentary substances, or as a condiment. "In the body it serves to 
aid the phenomena of osmosis and to maintain the solution of the albu- 
minoids. It is probable, also, that it is decomposed in the gastric mucous 
membrane with formation of free hydrochloric acid. 

It is discharged from the economy by all the channels of elimination, 
notably by the urine, when the supply by the food is maintained. If, 
however, the food contain no ealt, it disappears from the urine before it is 
exhusted from the blood. 

‘The amount of Cl (mainly in the form of NaCl) voided by a normal male 
adult in 24 hours is about 10 grams (154 grains), corresponding to 16.5 

When normal or excostive doses are taken, 


during the 
iaerasead erat ean 40199. grams (: 


Quantitative determination of chloridea in urine.—The is based 
nthe formation of the insoluble silver chloride, and upon the formation 
of the brown silver chromate in neutral liquids, in the of soluble 


chlorides, The solutions required are: (1) A solution of silver nitrate of 
known strength, made by dissolving 29.075 grams of pure, fused silver 
nitrate (see p. 148) in a litre of water ; (2) a solution of neutral potassium 
chromate. 
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remains i. 
Ratt (or 6.065 milligrazns 

Cl) in the amount of urine 
Ezample—5 0.¢. urine used; 6 c.°. silver solution added ; 1,200 cc. 


O.0F%S 1,200 = 144 grams NaCl in 24 


If the urine contain iodides or bromides, they must be removed by PO, 


acidulating the solution of the residue of incineration with SOH,, remov- 
ing the iodine or bromine by shaking with carbon disulphide, neutralizing 
the aqueous solution with calcium carbonate and ing as above. 
Sodium Bromide—Sodii bromidum (U. S.)}—NeBr—103—ie formed 
by dissolving Br in solution of NaHO to saturation ; evaporating ; calcining 
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at dull redness ; redissolving ; filtering ; and crystallizing, It crystallizes 
in anhydrous cubes; nile soluble in £0, soluble in sleohol. 

jum Iodide—Sodii iodidum (U. S.}—-Nal—150—is prepared by 
heating together H,0, Fe, and I in fine powder; Sitering| adding an 
equivalent quantity of sodium sulphate and some slacked lime; boiling ; 
decanting and evaporating. Crystallizes in anhydrous cubes ; very sol- 
uble in H,O; soluble in alcohol. 

Salts of Sodium. 


Sodium Nitrate—Cubic or Chili saltpetre—Sodii nitrax (U. S.)—Sodee 
nitras (Br.)—NaNO,—85—occurs in natural deposits in Chili and Pera. 
It crystallizes in anhydrous, deliquescent rhombohedra ; cooling and some- 
what bitter in taste; fones at 810° (590° F.); very soluble in H,0. Heated 
with H,SO, it is decomposed, yielding HNO, and hydrosodic sulphate : 
H,SO, + NaNO, = HNaSO, + HNO,. 

Sulphates.—Hypnosopic Suuruare—Actd sodium sulphate—Bisulphate 
—HNaSO—120—crystellizes in long, four-sided prisms ; ia unstable and 
decomposed by air, H,O or alcohol, into H,SO, and Na,SO,. Heated to 
dull redness it is converted into sodium pyrosulphate, Na,8,0,, correspond- 
ing to Nordhausen sulphuric acid. 

Sonic Suuruare—Neutral sodium eulphate—Glauber's salt—Sodii sulphas 
(U. S.)—Sodee sulphas (Br.)—Na,SO, + n Aq—142 + n 18—occurs in 
nature in solid deposits and in solution in natural waters. It is obtained 

incipally as a step in the manufacture of the carbonate by the action of 
Eso, ‘on NaCl 


Ie cryetalisen with 7 Aq, from saturated or supersaturated solutions at 
ar (41° F.) ; or, more 


y, with 10 Aq. As naually met with it is in 
large, colorless, oblique rhombic priems with 10 Aq; which effloresce in 
sir and gradually lose all their Aq. It fuses at 33, (91°.4 F.) in its Aa, 
which it'gradually loses. If fused at 83° (91°.4 F.) and allowed to cool, 
it remains liquid in supersaturated solution, from which it is deposited, the 
entire mass becoming solid, on contact with a small particle of solid mat- 
ter. It dissolves in HCl with considerable diminution of temperature. 
Pursiovocicat.—The neutral sulphates of Na and K seem to exist in 
small quantity in all animal tissues and fluids, with the exception of milk, 
bile, and gastric juice ; certainly in the blood and urine. They are partially 


introduced with the food, and partly formed aa 8 result of the metamor- 
phosis of those constituents of the tissues which contain S in organic 
combination. 


‘The principal elimination of the sulphates is by the urine. All the 
sulphuric acid in tho urine is not in simple combination with the alkeline 


conjugate, monobasic ether acids, which on decomposition yield an aro- 
y the urine 


\—Na,S0, + 7 Aq—126 + 
lized Na,CO,. It crystallizes 
ble in H,0, forming an’ alkaline 


in efflorescent, obli ; 
solution. It acts as a reducing agent. 
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Sodium Fy iphite—Sodii hyposulphis (UC. S.)\—Na,8,0, + 5 Aq 
—158 + 90—is obtained by dissolving 8 hoe enacted elena 
Na,SO., and crystallizing. 

Tt forma large, colorless, efflorescent. prisms; fuses at 45° (113° F.); 
very soluble in H,0; insoluble in alcohol. Its solutions precipitate al 
mina from solutions of Al salts, without precipitating Fe or Mn ; they dis. 
solve many compounds insoluble in H,O ; cuprous hydrate, iodides of Pb, 
Ag and Hg, sulphates of Ca and Pb. ’ It acts as a disinfectant and anti- 
septic. 

Silicates.—Quite a number of silicates of Na are known. If silica and 
Na,CO, be fused together, the residue extracted with H,O, and the solution 
evaporated, a transparent, glass-like masa, soluble in warm water, remains ; 
this is soluble glass or water glass. Exposed to air in contact with stone, it 
becomes insoluble, and forms an impermeable coating. 

Phosphates.—Tmsonic Puosruare—Basic sodium phosphate—Na,PO, 
+ 12 Aq—164 + 216—is obtained by adding NaHO to disodic phosphate 
solution and crystallizing. It forms six-sided prisms lite soluble in 
HO. Its solution is alkaline, and, on exposure to air, absorbs CO, with 


formation of HNa,PO, and Na,CO,. 

Dusonie Puouniarx Hydrocdisoic phosphate Neutral vodtivm phorphate 
—Phosphate of soda—Sodié phosphas ( U. S.)—Sodee phosphas (r.)—HNa, 
PO, + 12 Aq—142 + 216—is obtained by converting tricaleic phosphate 
into monocaleie phosphate and decomposing that salt with sodium car. 
bonate : Ca(PO,H,), + 2Na,CO, = CaCO, + HO + CO, + 2HNa,PO, 
Below 30° (86° F.) it crystallizes in’ oblique rhombic prisms with 
12 Aq; at 38° (91°.4 F)) it crystallizes with 7 Aq. ‘The salt with 12 Aq ef- 
floresces in air and parte with 5 Aq; andi very soluble in H,O. The salt 
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with 7 Aq is not efflorescent and less soluble in H,O. Its solutions are 
faintly alkaline. 

Moxosovic Paosraate—Acid sodium phosphate—H,NaPO,+ Aq—120 
+ 18—erystallizes in rhombie prisms ; forming acid solutions. At 100° 
(212° F.) it loses Aq ; at 200° (392° F.) it is converted into avid pyraphos- 
phate, Na,H,P,O, ; and at 204° (399°.2 F.) into the metaphomphate, NaPO,. 

Pavatotoorcat.—All the sodium phosphates exist, accompanied by the 
corresponding K salta, in the animal economy. The disodic and dipotas- 
sic phosphates are the most ubundant, and of these two the former. They 
exist in every tissue and fluid of the body, and are more abundant in the 
fluids of the carnivora than in those of the herbivora. In the blood, in 
which the Na salt predominates in the plasma, and the K salt in the cor- 
puscles, they serve to maintain an alkaline reaction. With strictly vege- 
table diet the proportion of phosphates in the blood diminishes, and that 
of the carbonates (the predominating salts in the blood of the herbivora) 
increnses 

The monosodie and monopotassic phosphates exist in the urine, the 
former predominating, and to their presence the acid reaction of that 
fluid is largely due. They are produced by decomposition of the neutral 
salts by uric acid. The urine of the herbivora, whose blood is poor in 
Phogphatoy is alkaline in reaction. 

e greater part of the phosphates in the body are introduced with 
the food. A portion is formed in the economy by the oxidation of phos- 
phorized organic substances, the lecithins. 

Disodio Tetraborate—Sodium Borate of sodium—Borar 
—Tincal—Sodsi boras (U. S.)—Boraz’ (Br.) Ma BO, + 10-Aq—202 + 
180—is prepared by boiling boracic acid with Na,CO, and crystallizing, It 
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tallizes inhexagonal prisms with 10 Aq; permanent in moist air, but 
cflorevoent in dry air oF in regular oclaltedea with 6 ‘Aq, permanent in 
dry air. ither form, when heated, fuses in its Aq, swells considerably ; 
at a red heat becomes anhydrous ; and, on cooling, leaves a transparent, 
glass-like mess. When fused it is capable of dissolving many imetallic 
oxides, forming variously colored masses, hence its use as a flux and in 
blow-pipe analysis. 

jum Hy poohlorite—NaClO—74.5—only known in solution— 
Lig. tod chlorate; (C. S.; Br.) or Labarrague's solution—obtained by de- 
composing a solution of chloride of lime by Na,CO,. It is a valuable 
source of Ol, and is used as a bleaching and disinfecting agent. 

Sodium Manganate—Na,MnO, + 10 Ag—164 + 180—faintly col- 

ored crystals, forming a green solution with H,O—Condy’s green disin- 
Fectant. 
“Sodium Permanganate—Na,Mn,0,—282—prepared in the same 
way as the K salt (g, v.), which it resembles in its properties It enters 
into the composition of Condy’s fluid, and of “‘ chlorozone,” which contains 
Na,Mn,O, and NaClO. 

Sodium Acetate—Sodii avetas (U. S.)—Sodee avetax (tr.)NaC,H,0, 
+8 Aq—82 + 54—orystallizes in large, colorless prisms ; acid and bitter in 
taste ; quite soluble in H,O ; soluble in alcohol ; loses its Aq in dry air, 
and absorbs it again from moist air. Heated with soda lime, it yields 
marsh gas, ‘The anhydrous salt, heated with H,SO,, yields glacial acetic 
acid. 

Carbonates.—Three are known : Na CO, ; HNaCO,, and H.Na,(CO,),. 

Sopic Canpoxarn—Neutral carbonate —Soda—Sul soda— Washing xoda— 
Soda crystals—Sodii carbonas (U. S,)—Sode carbunas (Br.)—Na,CO, + 10 
Ag--106+180—industrially the most important of the Na compounds, 
is manufactured by Leblanc's or Solvay's processes ; or from cryolite, ana. 
tive fluoride of Na aud Al. 

Leblanc’s process, in its present form, consists of three distinet pro- 

(1) The conversion of NaCl into’ the sulphate by decomposition 
80,.” (2.) The conversion of the sulphate into carbonate by heating 
a mixture of the sulphate with calcium carbénate and cl ‘The pro- 
duet of this reaction, known as dlack all soda, is a mixture of sodium 
carbonate with charcoal and calcium sulphide and oxide. 
fication of the product obtained in (2). ‘The ball black is broken up, dis- 
integrated by steam, and lixiviated. The solution on evaporation yields 
the soda ell or soda of commerce 

Of late years Leblanc’s process has been in great part replaced 
Bolvay’s method, or ammonta procem, which is more scowbatesl sed rele 
& purer product. In thie process sodium chlorite and ammonium bicar- 
Donate react upon each other, with production of the sparingly soluble 
sodium bicarbonate and the very soluble ammonium chloride. ‘The sndium 
bicarbonate is then simply collécted, dried, and heated, when it is decom- 
posed into Na,CO,, H,O, and CO, 

The anhydrous carbonate, Sodii carbonas exsiccatus (C- S.), Na,CO,, is 
formed as a white powder by calcining the crystals. It fuses at dull red- 
ness and gives off a little CO, It combines with and dissolves in HO 
with elevation of temperature. 

_ The crystalline sodium carbonate, Na,CO, + 10 Aq, forms large rhom- 
bic crystals, which eflloresce rapidly in dry air; fuse in their Aq at 34° 
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(3.) The puri- the 


MEDICAL STUDENT'S CHEMISTRY 


(98°.2 F.) ; are soluble in H,O, most abundantly at 38° (100°.4 F.), The 
solutions are alkaline in becsnicuer 


Hyprosopio Canpoxatz—Monosodic carbonate—Bicarbonate of soda— 
Acid carbonate of soda—Vichy salt—Sodii bicarbonas—(U. 8.)—Sodee tn- 
carbonas (Br.)—NaHCO,—84—exists in solution in many mineral waters. 
fi obtaned by the action of CO, upon the disodic salt in the presence 
of H,0. 


Xt crystallizes in rectangular prisms, anhydrous and permanent in dry 
NeHl(OO)? Wha hosted, ib gives off OO, and 110, anil lenvee the 
Na,H(CO,), When it gi , and leaves the 
iaeas ibe mite soluble in water ; above 70° (158° F.) the solu- 
tion gives off CO,. solutions are alkaline. 

‘Puyswrosicat:—The fact that the carbonates of Na and K are almost 
invariably found in the ash of animal tissues and fluids, is no evidence of 
their existence there in life, as the carbonates are produced by the incinera- 
tion of the Na and K salts of organic acide. There is, however, excellent 
indirect proof of the existence of the alkaline carbonates in the blood, 
especially of the herbivora, in the urine of the herbivora at all times, and 
in that of the carnivora and omnivora when food rich in the salts of the 
organic acids, with alkaline metals, is taken. The carbonates in the blood 
ave both the mono- and disodic and potas ; and the carbonic acid in the 
plasma is held partially in simple solution, and partly in combination in 
the monometallic carbonates. 


Analytical Characters. 


(1.) Hydrofuosilicie acid: gelatinous ppt, if not too dilute. 

(2.) Potassium pyroantimonate: in neutral solution and in absence of 
metals, other than K and Li: a white flocculent ppt. ; becoming crystal- 
line on standing: ; : 7 : 

(8.) Periodic acid in excess: white ppt., in not too dilute solutions. 

(4) Colors the Bunsen flame yellow, and shows a brilliant double line 
at A= 5895 and 5889 (Fig. 14, No. 2). 


POTASSIUM. 


Symbol = K Atomic weight = 89—Molecular weight = 


ym (KALIUM)— 
78 (?)—Sp. gr. = 0.865—Fusea at 62°.6 (144°.5 F.)—Discovered by Davy, 
1807—Names from pot ash, and Kali = ashes (Arabic). 


low temperatures in dry air, in 
which it is rapidly coated with a white layer of oxide or hydrate, and fre- 
quently ignites, burning with » violet fame; it must, therefor, be kept 
under naphtha. It dec ata or ice with great energy, the heat of 
the reactiow igniting the Tiberated H Tt combines with Gi with inean- 
descence, and also unites directly with 8, P, As, Sb, and Sn. Heated in 
CO, it is oxidized and liberates C. 


86 
Compounds of Potassium. 


Oxides.—Three are known : KO ; K,O, ; and K,0,. 

Potassium Hydrate — Potash— Potassa — Common caustio— Potassa 
ig S.)—Potaxsa caustica (Br.)—KHO—56—is obtained by a process simi- 

to that used in manufacturing NaHO. It is purified by solution in 
alcohol, evaporation and fusion in a silver basin and castigg in silver 
moul by alcohol ; it is then free from KCl and K,80,, but con- 
eee . quantitis of K.c0, and frequently As. 

Jt is usually met with in cylindrical sticks, hard, white, opaque, and 

brittle ‘The KHO byalcohol bas a bluish tinge and a smoother surfsce than 

common; sp. gr. 2.1; fuses at dull redness ; is freely soluble in H.O, 
forming a strongly alkaline and caustic liquid ; less soluble in alcohol. “In 
air, solid or in solution, it absorbs H,O and CO, and is converted into 
K,CO,. Its solutions dissolve Cl, Br, I, 8, and P.” It decomposes the am- 
moniscal salts with liberation of NH, ; and the salts of many of the 
metals, with formation of a K salt and a metallic hydrate. It dissolves the 
pepe ope when heated, coc poms teen with formation of leucin, 

oxic 6 cart rates with formatic it 
cre sd watt ay ion of potassium 
les.— Five are known : K,S, K,8,, KS, . A 

ei Suphia é Ky K,, K,8, and KS, ; also s 

Porassrum: Moxosutrivr—K,S—110—is formed by the action of KHO 
on KHS. 

Porassrum Disvurume—K,$,—142—is an orange-colored solid, formed 
by exposing an alcoholic solution of KHS to the air. 

Porasaivar Travirawe—K §.—174—a brownish-yellow mass, obtained 
by fusing together K,CO, and § in the proportion : 4K,CO, + 10S = SO, 
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K, + 3K,8, + 400,. redness, and at a higher temperature is decomposed into O, potassium 
Porasatm Pewrusuirae—K,8,—238—ia formed, as a brown mass, chromate, and sesquioxide of chromium. Heated with HCl, it gives off Cl. 
when K,CO, and 8 are fused together in the proportion: 4K.CO, + 16S Potassium Permanganate—Polassii prrmanganas (U. S.)—Potassw 


= 4C0, + 3K,S, + K,SO,. permanganas (Br.)—K,Min,O,—314—is obtained by fusing a mixture of 
Liver of mulphur—hepat eulphuris—potassii sulphuratum (C. S.; Br.)—is manganese dioxide, KHO, and KCIO, and evaporating the solution to 

a mixtare of KS, and KB, crystallization ; K,MnO, and KCl are first formed ; on boiling with HO 
Porassto Souenyprats—-KHS—72—is formed by saturating a solution the manganate is decomposed into K,Mn,O, and KHO and MnO, 

of KHO with H,8. It crystallizes in dark prisms, almost black, with greenish reflections, 
Potassium ‘Chloride—Sal digestivum Sylvii—KC1—74.5—exists in which yield a red powder when broken. Soluble in H,O, communicating 

nature, either pure or mixed with other chlorides; principally as carnallile, to it a red color, even in very dilute solution. It is a most valuable oxidiz- 

KCl, MgCl, + 6 Aq. It erystallizes in anhydrous, permanent cubes, sol- ing agent. With organic matter its solution is turned to green by the for- 

uble in H,0. mation of the manganate, or deposita the brown sesquioxide of manganese, 

otassium Bromide—Potassii bromidum (U. S.; Br.)—KBr—119— according to the nature of the organic substance ; in some instances the 

is formed either by decomposing ferrous bromide by K,CO, or by dis- reaction takes place best in the cold, in others under the influence of heat ; 

solving Br in solution of BHO, “In the latter ease the bromate formed is in some better in acid solutions, in others in alkaline solutions, | Mineral 

converted into KBr by calcining the product. It crystallizes in anhydrous reducing agents act more rapidly. Its oxidizing powers render its solu- 

‘cubes or tables ; has a sharp, salty taste ; very soluble in H,O, sparingly so tione valuable as disinfectants, 

in aloohol. It is decomposed by Cl with liberation of Br. Potassium Acetate—Potassii acetas (U. S.)—Potassr acetas (Hir,)— 
Potassium Iodide—Potasmii iodidum (U. S. ; Br.)-KI—166—is ob- KC,H,O,—110—exists in the sap of plants; and it is by its calciuation 

tained by saturating KHO solution with I, evaporating, and calcining the that the major part of the carbonate of wood ushes ia formed. Tt is pre- 

resulting mixture of iodide and iodate with charcoal. It frequently con- pared by neutralizing acetic acid with K,CO, or KHCO,, 

tains iodate and carbonate. It crystallizes in cubes, transparent if pure; __ It forms crystalline needles, deliquescent, and very soluble in HO ; less 

permanent in air; anhydrous ; soluble in HO and in alcohol. It is de- soluble in alcohol. Its solutions are faintly alkaline. 

composed by Cl, HNO, and HNO,, with liberation of L ItcorAbines with  Carbonates—Porassic Canpoxare—Sall of tarlar—Pearl axh—Totasii 


other iodides to form double iodides. carbonas (U Polasse carbonas (Br.)—-K,CO,—138—exists in mineral 
137 yrterg and in theanimal economy. tis prepared industrially nn impure 

alte or! otaeshun: form, known as potash or pecerlash, from wood ashes, from the molasses of 

Calas ‘peet-sugar, and from the native Stassfurth chloride. It is obtained pure 


Potassium Nitrate—Niire—Sallpetre—Polassiinitras(U.S.)—Polasae PY decomposing the monopotassic sult, purified by several reerystalliza- 
nitras (Br,)—KINO,—101—occurs in nature aod is produced artificially as #008, by heat or by calcining a potassium salt of an organic acid. Thus 
sivmult of the decomposition of nitrogenized organic substances. It ie cTesm of tartar, mixed with nitre and hented to redness, yields black 
tually obtained by decomposing native NaNO, by boiling solution of K, ™ixture of O aud K,CO,, called black flux; on extracting, which with H,0, 
CO, or KCL. a pure carbonate, known as salt of tartar, is dissolved, 

ie crystallizes iu six-sided, rhombic prisms, grooved upon the surface; , Anbydrous, it is a white, granular, deliquescent, very soluble powder. 
soluble in HO with depression of temperature ; more soluble in H,O con- At low temperatures it crystallizes with 2 Aq. Its solution is alkaline, 
taining NaCl; very sparingly soluble in alcohol; fuses at 350° (652° F.) Hyprororassic Cannonare— Monopotassic carbonale—Bicarbonate— Potas- 
without decomposition ; gives off O and is converted into nitrite Lelow * bicarbonas (U. S.)—Potasew bicarbonas (Hir.)—HKCO.—100- is obtained 
redness ; more strongly heated, it is decomposed into N, O, and a mixture bY dissolving K,CO, in H,O and saturating the solution with GO,. Tt 
OLE oxides Tt in a valuable oxidant of high temperatures ; heated with °Ystallizes in oblique rhombic prisms, much less soluble than the carbon- 
charcoal it deflagraten ate, In solution it is gradually converted into the dipotassic salt when 

Gunpowder fs an intimate mixture of KNO, with $ and G, in such pro- heated, when brought into a vacuum, or when treated with an inert 

rtion that the KNO, yielde all the O required for the combustion eb esa gas. The solutions are alkaline in reaction and in taste, but are not 

and . caustic. 

‘Potassium Chlorate—Potassii chloras (U. S.)—Potassw chloras (Br.)— ,, ‘The substance used in baking, under the name salieralus, is this or 
KCIO,—122.5—is prepared: (1) by passing Cl through a solution of KHO; the corresponding Na salt. Its extensive use in some parts of the 
2) by'passing Ol over a mixture of milk of lime and KCl, heated to 60° country is undoubtedly in great measure the cause of the prevalence 
{tho Ft crystallizes in transparent, anhydrous plates; soluble in O dyspepsia. When used alone in baking it, “raises” the bread by 
1.0 ; aparingly soluble in wenk alcohol decomposition into carbon dioxide and dipotassic (or disodic) carbonate, 

Tt fuses at 400° (762° F.), If further heated it is decomposed into KCl ee producing disturbances of digestion by its strong alkalive reac- 
und perchlorate, and at a still higher temperature the perchlorate is de- 0. ‘ 
sompoved into KCl and 0; 2KCIO, = KClO, + KCl + 0, and KCIO, Hy dropotassio Oxalate—Monopolossic ozalate—Hinoxalate of Putash 
KCl + 20,. It is a valuable source of O, and a more active oxidant than —HE&C,O,—128—forms tra nt, soluble, acid needles. It occurs, 
KNO, When mixed with rendily oxidizable substances, C, S, P, sugar, Mong with the quadrozalate, HKC,O,, H,C.0,+2 Aq, in salt of lemon or aalt 
tannin, resins, ete., the mixtures explode when subjected to shock. With 2% #77, used in straw bleaching oy for the removal of ink-stains, ete. It 
strong H,SO, it gives off Cl,O,, an explosive yellow It is decomposed . 0 : 
by HNO, with formation of KNO,, Kc, find liberation of Cl mt O, losely resembles Epsom salt in appenrance, and bas been fatally mistaken 
Heated with HCl it gives off a mixture of Cl and Cl,O,, the latter acting for it , 
a8 au energetic oxidant in solutions in which it is generated. Tartrates—Porassic Tarrrare—Dipotassic tartrate—Soluble tartar— 

Potassium Hypocblorite—KC1O—90.5—is formed in solution by Neutral tartrate uf potash—Potaseit tartras (C. S.)—Potaswe: tartraa (Hr 
imperfect saturation of a cooled solution of KHO with hypochlorous acid. ™C,H,0,—226—is prepared by neutralizing the hydropotassic salt with 
‘Au impure solution is used in bleaching : Javelle water. potassium carbonate. It forms a white, crystalline powder, very soluble 

Sulphates.—Porassic Suuruate—Dipotassic sulphale—Potassii sulphas 12 HO, the solution being dextrogyrous, [a], = + 28°.48; soluble in 
(U.8)~-Polassw sulphas (Br.)—K,80,—174--occure native ; in the ash of Mlcohol. Acids, even acetic, decompose its solution with precipitation of 
many planta; and in solution in'mineral waters. It crystallizes in right the monopotassic salt. 
thonibie prisme; hard; permanent in air; salt and bitter in taste; soluble Hyoxorovasste‘Tarrnare—Monopotaasic tartrate—Cream uf tartar—Po- 
in HO. tassit bitartras (U. S.)—Potaswe bitartrus (ir.)—HKC H,O,—188,—Dur- 

Hyprororassre Supxare— Monopotassic sulphate—Acid 3 te—KHSO, ing the fermentation of grape-juice, as the proportion of alcohol increases, 
—186—is formed as a by-product in the manufacture of HNO, When ¢?Ystalline crusts collect in the cask. ‘These constitute the crude tartar or 
heated it loses H,O, and is converted into the pyrosulphate, K,S,0,, which, 9790! of commerce, which is composed, in great part, of monopotassic tur- 
st a higher teraperstare, in decomposed into #80, and 80,. trate The crude product is purified by repeated crystallization from 

Potasslo Sulphite—Dipolaanic sulphite—Polaani sulphis (C. S)— Poiling H,O; digesting the purified tartar with HCI at 20° (68° F.); 
K,S0,—158 —is formed by saturating solution of K,CO, with SO,, and Weshing with cold HO, and crystallizing from hot HO. 3 

rating over H,SO,. It crystallizes in oblique rhombohedra; soluble _, It in hard, opaque (translucent when pure), rhombic prisms, 
FaNEL Otte alii Hon/alerites O\ Bomn aire will foeminbsan eB Kt which have an acidulous taste, and are very sparingly soluble in H,O, still 

Fotassium Dichromate—Zichromate of polash—Polassii bishromas les soluble in alcohol Its solution is acid, and dissolves many metallic 
(U.S) _-Potanac bichromas (Br). 0r,0,—291.8-—is formed by heating O%ides with formation of double tartrates. “When boiled with antimony 
8 mixture of chrome iron ore with KNO,. or K,CO, in air; extracting with ‘tioxide, it forms tartar emetic. . A : ‘ 
HO; neutralizing with dilute H.SO,; and evaporating. It forms large, , ,J¢ is used in the household, combined with monosodie carbonate, in 


dish Leceigcnaints i " baking, the two substances reacting upon each other to form Rochelle 
reidish-orange colored prismatic crystals ; soluble in HO; fuses below Daring the two. subsianens reacting up 


138 ‘Baxrxo-rownens are now largely used as substitutes for yeast in the 
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wannfacture of bread. | Their action is based upon the decomposition of F.), and loses 3 Aq at 100° (212° F). Iti i 
HNaCO, by some salt having an acid reaction, or by aweak acid. In ad- being puree) [a]. = ae OD ae a Seon ee solations 
dition to the bicarbonate aud flour, or corn starch (added to render the 4 


bulk convenient to handle and to diminish the rapidity of the reaction), erie Asonaecs ad Soe ‘emetio— 
they contain cream of tartar, tartaric acid, alum, hydrochloric acid, or acid gq orse™ oyptcn (C Pear ier dpe aay reat 
phosphates, | Sometimes ammonium sesquicarbonate is used, in whole or LGN" ghee repared by boiling « mixture of 3 pte. Sb,O, and 4 
in part, in place of sodium carbonate. pts HECHO, in Ho for an hour, filtering, and allowing to crystallize ; 
The reactions by which the CO, is liberated are: when required pure, it must be made from materials. ¢ 

It crystallizes in transparent, soluble, right rhombic octahedra, which 
1. HKC.H,O, + NaHCO, = NaKCHO, + HO + CO,  tura white in air. Its solutions are acid in reaction, have a nauseating, 


es ‘atone “egmmamn Wel. Gates neallic taste, are Imvogyrons, [a]. = +156°.2, and are ipitated by 
alcohol. The crystals contain } Ag, which they lose entirely at, 100° (212° 

2. HCHO, + 2NaHCO, = NaCHO, + 2H,0 + C0,  F.), and partially by exposure to air Tt is composed br the alkali, 
Talat sla Myla Duniiclatmid, Watts. "Gare alikaline earths, and alkaline carbonates, with precipitation of Sb,0,. ‘The 


Priel & retislred by excess of toda or potash, or by tartarie acid 
Y re ), an , precipitate corresponding antimony] compounds 
8 ALGO), KSO, + 6NnHCO, = K.80, + 3Na.80, + ALH,O,+6CO,. from solutions of tartar emetic. It converta tosrourie inio monence 
olan sien, Cirmunsie’ —iphats. mathe, Minium Carbo Chloride, It forms double tartrates with the tartrates of the alkalocda, 

Potassium Cyanide—Potaseii cyanidum (U. §,)—KON—65—is ob- 
4. A1(80,), (NH,),SO, + 6NnHCO, = (NH,),SO, + 3NaSO, + tained by heating a mixture of potassium ferrocyanide and dry K,00, as 

‘met aan Hydnrotie ‘Amincale Sedle long as effervescence continues ; decanting and crystallizing. 
ALHO, +"6CO.” It is usually met with in dull, white, amorphous masses ; odorless 
Atchislund > Carte When dry, it-has the odor of hydrocyani acid when moist, It in deliques- 
Yadrae, lexi tani soluble in H,O ; almost insoluble in alcohol. Its solution 
is acrid, and bitter in ante, with un aftertante of hydrocyanic acid, It is 

i ‘idized to 


carbonate, sulphate. sulphate, 


5. Al(SO,), + GNaHCO, = 3Na,SO, + A1,H,O, + 6CO, oxidized a ty which renders it valuable 
‘Aldminiam Hyewatio aati, Aimiigm Carbon peed pole agent. Bolutione ot K ve I, AgOl, the cyanides of 
140 4g and dt, and many netallic oxides me 
t is aotively poisonous, and produces its effects by decomposition and 
=} 0,. Sbernts ry 
Staion NaHOO, ie + HO + 00, liberation of hydrocyanic acid (9. 


‘ioonate chore. Siortie. im Ferrooy an: tow Prysrate Lf try fers 
idum (U. prussias flava (Br.)—K +3 Ag— 
1. NAHLPO, + NaHCO, = NaHEO, + HO + 00, Safe" SL: Cin alt the coco cf ihe Steer eer eas 
pheapbate. ‘enrbunale phoaphece o donde. manelactared addin, ing organ ie matin (blond, bones note leather, ea) 

, in fusion ; or processes in wl in ol 

8. BAGO), + B{2([NHJ,CO,)CO.] + 6,0 = 6(NH),S0, + tained fom the residues of the purification of coal-gas, from atmospheric 


‘Aistiniaia 


phate lar bout, phate air, or from ammoniacal compounds. 
2A4H,0, + 900, i It forms soft, flexible, lemon-yellow crystals, permanent in air at ordi- 
ithe Sana, nary tem They begin ‘to love Ag at 60° (140° F.), and become 
anhydrous at 100° (212° F:). Soluble in 0; insoluble in aloohol hich 
No. 1 is the reaction which takes place when cream of tartar and soda, precipitates it from its aqueous solution. “When calcined with KHO or 
or a baking-powder composed of ilioedi eabatanteas Ae! GEOL baking. }» potassium and Squnsie are formed, and Fo is precipitated. 
The solid product of the reaction is Rochelle salt. No. 2 is that which Heated with dilute .» it yields an insoluble white or blue salt, potas- 


occurs between tartaric acid and soda, and is but seldom utilized. No, 3 sium sulj and hydrocyanic acid, Its solutions form with those of 
is that between burnt potassium alum and soda. It is not utilized at many of the motallic salts insoluble ferrocyanides ; those of Zn, Pb, and Ag 
present, as the ammonium alum is more economical. Nos. 4 and 5 are are white, cupric ferrocyanide is mabogany-colored, ferrous f ranide is 
those which occur in alum baking-powders, the burnt ammonia alum be- bluish-white, ferric je (Prussian blue) is dark blue. Blue ink 


142 
to Equation 5, above, and taking the amount of powder generally used, Analytical Characters. 
36 grains per pound of bread, it will be seen that that amount of powder, ah ane Pree 
containing 26 grains of aluminum sulphate, when neutralised during (1) Platinic chloride, in presence of HCI: "Reaaied ppt; crystalline if 
baking, produces 11.5 grains of Glauber's salt, 4.24 grains of aluminium ‘lowly formed ; sparingly soluble in H,O, much less so in alcohol. 
hydrate, and 7.12 grains of carbon dioxide. On the other hand, a cream ___ (2-) Tartaric acid, in not too dilute solution: white ppt.; solublé in al- 
of tartar powder to produce, according to reaction above, the same quan- kalies and in concentrated acids. , 
tity, 7.12 grains, of carbon dioxide, forms at the same time 33.98 grains of (3.) Hydrofluosilicic acid: translucent, gelatinous ppt; forms slowly ; 
Rochelle salt, Assuming that one to two pounds is the average amountof Soluble in strong alkalies , ; . 
bread consumed by an adult in twenty-four hours, there can be but little _ (4.) Perchloric acid: white ppt; sparingly soluble in H,O; insoluble 
choice between taking on the one hand 4.24-8.48 grains of alumina and in alcohol. rates 4 
11,5-23.0 grains of Glauber’s salt ; and on the other hand, 88.98-67.96 (5.) Phosphomolybdic acid : white ppt.; forms slowly. 

ins of Rochelle salt. Indeed, in more danger to be apprehended _ (6.) Colors the Bunsen flame violet (the color is only observable 
foumitta (angeney ot repeated sinall doses of Rochelle salt to render the through bine glass in presence of Na). an! exhibits a spectrum of two 
urine alkaline and thus favor the formation of phosphatic calculi, than bright lines: A = 7860 and 4045 (Fig. 14, No 3). 
from any su deleterious action of alumina, whoue local action, even 
in considerable doses, ia that of a very mild astringent, and whose ab- Action of the Sodium and Potassium Compounds on the 
sorption is very doubtful. Economy. 

Sonn Porssara Tarnare—Rochelle salt—Sel de seignelte—Potassii et 
sodii tartras (U. §.)—Soda tartarata (Br.)—NaKC HO, + 4Aq—210+72 The hydrates of Na and of K, and in a less degree the carbonates, dis- 
7s Prepared by saturating hydropotassic tartrate with sodium carbonate. integrate animal tissues, dead or living, with which they come in contact, 
It erystallizes in large, transparent prisms, which effloresce superficially in and, by virtue of this action, act as powerful caustics upon a living tisaue, 
dry air and attract moisture in damp air. It fuses at 70-80" (158°-176° Upon the skin they produce a soapy feeling and in the mouth a soapy 
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tnste. Like the acids, they canse death, either immediately, by corrosion 


or perforation of the stomach ; or secondarily after weeks or months, by 


closure of one or both openings of the stomach, due to thickening, conse- 
quent upon inflammation. 

‘The treatment consists in the neutralization of the alkali by an acid, 
dilute vinegar. Neutral oils and milk are of service, more by reason of 
their emollient action than for any power they have to neytralize the 
alkali by the formation of a soap at the temperaiure of the body. 

"The other compounds of Na, if the acid be not poisonous, are without 

‘unlesa taken in excessive i 


— 3}. of the nitrate, in several instances ; doses of 2 ij.-§ij- 


phate have also proved fatal. 


Symbol = Ag (ARGENTUM) = Atonir weight — 107.9 — Molecular 
weight = 216 ae. gr. = 10.4-10.54—Flses at 1,000° (1,882° F.). 


Although ailver is usually classed with the “noble metals,” it differs 
from Au and Pt widely in ita chemical characters, in which it more closely 
resembles the alkaline metals 
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‘When pure Ag is required, coin silver is dissolved in HNO, and the di- 

lated solution precipitated with HCL The silver chloride ie washed until 


the waahinge no longer precipitate with silver nitrate ; and reduced either 
1) by peeelaite tin dilute B , in a platinum basin, with » bar of pure 
$2 a ead bly reduction ; or (2) by mix- 
ing it with chalk and arta; CGO, 10 
parts) and gradually introducing the mixture into n red-hot crucible. 
Silver is a white metal ; very malleable and ductile; the best known 
conductor of heat and electricity. It is not acted on air, but is 
blackened in air containing a trace of HS. iy with Cl, 
Br, L §, P, and As. Hot H,SO, disso! as sulphate, and HNO, as 
nitrate, Tho caustic alkalies do not affect it. It alloys readily with many 


O, and Ag,O. 
Suven Movoxme—Protoxide—Argenti ozidum—|(U. S.; Br.)—Ag,O— 
981.8—formed by precipitating a solution of silver nitrato with potash. 
It is a brownish powder ; faintly alkaline and very slightly soluble in H,0; 
strongly basic. Tt readily gives up ite oxygen. ‘On contact with ammo- 
nium hydrate it forme e Yolminating powder. 

Obloride—AgCl—148.4—formed when HCl or a chloride is'sdded to 
‘a solution containing silver. It is white ; turns violet and black in sun- 
light ; volatilizes at 260° (500° F.) ; sparingly soluble in HCl; soluble in 
solutions of the alkaline chlorides, byposulphides, and cyanides, and in am- 
monium hydrate. 

Bromide—AgBr ; and Iodide—Agl—are yellowish precipitates, formed 
by decomposing wiver nitrate with potassium bromide and iodide. 

Argentio Nitrate—Argenti_nitras (U. S.; Br.) —AgNO,—169.9—is 
prepared by dissolving Ag in HNO, evaporating, fusing, and ‘reerystalliz- 
ing. It crystallizes in anhydrous, right rhombic plates ; soluble in H.O. 
‘The solutions are colorless and neutral. In the presence of organic matter 
it turns black in sunlight. 

The salt, fused and cast into cylindrical moulds, constitutes Zunar caue- 
tie, lapis infernalis ; argenti nitras fusa (U. S.). If, during fusion, the tem- 
peraturd be raised too high, it is converted into nitrite, O, and Ag; and 
if sufficiently heated leaves pure Ag. 

Dry Cl and I decompose it, with liberation of anhydrous HNO, It 
absorbs NH, to form a white solid, AgNO,,3NH,, which gives up its NH, 
when heated. Its solution is decomposed very slowly by H, with deposi- 
tion of Ag. 

‘Argentio Cyanide—Argenti cyanidum (U. S.)—AgON—133.9—is 
prepared by passing HON through a solution of AgNO, It isa white, 
tasteless powder ; gradually turns brown in daylight ; insoluble in dilute 
acids; soluble in ammonium hydrate, and in solutions of ammoniacal 
salts, cyanides, or hyposulphites. The strong mineral acids decompose it 
with liberation of HON. 


Analytical Characters. 
: ) Hydrochloric acid: white, flocculent ppt ; soluble in NH,HO; 
insol 


luble in HNO,. 
ro) Potash or'soda : brown ppt: insoluble in excess ; soluble in NH, 
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(3.) Ammonium hydrate, from neutral solutions : brown ppt. ; soluble 
rat ees 144 


(4) Hydrogen sulphide or ammonium sulphydrate: black ppt ; in- 
sotbig it NES. 


(6) Potassium bromide: yellowish-white ppt. ; insoluble in acids, if 
not in great excess ; soluble in NH,HO. 

(G.) Potassium iodide: same as KBr, but the ppt is less soluble in 
‘NHHO. 


Action on the Economy. 


Poison. Tis looal nction is due to ite decomposition by contact with organic 


‘The ammonium theory.—Although the radical ammonium, NH, 
ite existence in the ammoniacal com- 
ne 


QNH, = SO,NH,)(NH,) 
Ammeni. Ammonium sulphamete, 
the ammoniacal salta are subjected to electrolysis, a 


voc pont Hydrate— Caustic ammonia NE HO—35—has never 
isolated, probably owing to ita tendency to decomposition : NH,HO 
BH, + HO. ‘Iti considered 


a8 existing in the so-called aqueoys solutions 
145 
‘of ammonia. These are colorless liquids ; of less ep. gr. than HO ; strongly 
alkaline ; and having the taate and odor of ammonia, which gas they give 
off on e: to air, and more rapidly when heated. They are neutralized 
acids, with elevation of temperature and formation of armoniacal salts. 
‘Aqua ammonia (U. S.) and Lig. Ammonice (Br.) are such solutions 
Su phides.—Four are known: (NH,).S; (NH,),S,; (NH,),S,; and 
; a8 well as a sulphydrate (NH,)HS. 
oxtum SuupHypraTe—NH,H=—51—is formed in solution by satu- 
rating a solution of NH,HO with H,S; or anhydrous by mixiny equal 
volumes of dry NH, and dry HS. 
The anhydrous’ compound is a colorless, transparent, volatile and 
soluble solid; capable of sublimation without decomposition, The solution 


when freshly pi is colorless, but soon becomes yellow from oxidation 
and formation of ammonium disulphide and Lyposulphite, and finally de- 
posits sulphur. 


‘The sulphides and hydrosulphide of ammonium are also formed duriug 
the decomposition of albuminoids, and exist in the gases formed in burial 
vaults, sewers, ete. 

Ammonium Chloride—Sal ammoniac—Ammonii chloridum (UC. 
Br.}—NH,Cl—53.5—is obtained from the ammoniacal water of g 
works. It'is a translucid, fibrous, elastic solid ; salty in taste, neutral in 
reaction ; volatile without fusion or decomposition ; soluble in 11,0. Its 
solution is neutral, but loses NH, and becomes acid when boiled. 

‘Ammonium chioride exists in'emall quantity in the gastric juice of the 
sheep and dog; also in the perspiration, urine, saliva, and tears. 

‘Ammonium Bromide—Ammonii bromidum (U. S.)—(NH,)Br—98 
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—is formed either by combining NH, and HBr ; by decomposing ferrous 
bromide with NH,HO ; or by double decomposition between KBr and SO, 

It is a white, granular powder, or crystallizes in large prisms, 
turn yellow on exposure to air ; quite soluble in HO ; volatile with. 
out decomposition. 

Ammonium Iodide—Ammonii iodidum (U. 8.)—NHI— 145 —is 
formed by union of equal volumes of NH, and HI; or by double decom- 
position of KI and (NH,).SO, It erystallizes in deliquescent, soluble 
cu 


Salts of Ammonium. 


Ammonium palate Annant nitras (UW. 8, 
prepared by neutralizi (0, with ammonium b; 
crystallizes in flexible, auhydrous, six-sided prisms 
with considerable diminution of temperature ; fuses 
decomposes at 210° (410° F.), with formation 
=N,0 + 2H,0. If the heat be suddenly applied or allowed to 
250° (482° F.), NH, NO, and N,O are formed, When fused it is an active 
oxidant. 

Sulphates—Axnomo Scurmsre—Diammonic sulphate—Ammonii_sul- 
phas (U. 8.)—(NH,),8O —132—is obtained by collecting the distillate from 
Fle ammoniacal gas liquor and lime in H.SO,.. It forms anhydrous, 
soluble, rhombic crystals ; fuses at, 140° (284° ¥'), and is decomposed at 
200° (992° F'.) into NH, and H (NH,)SO,. 

Scurnare—Mono-ammonic sul 


nia—H(NH),8O,—115—is formed by Pa (NERO, 


the action of SO, on (N#.),80, 
It crystallizes in right rhombic prisms, soluble in H,O and aleohol. 
146 
Ammonium Acetate—(NH,)C,H,O,—77—is formed by saturatin 
acetic acid with NH, or with pet Carbonate, It is a white, odo 
Jess, very soluble solid ; fuses at 86° (186°.8 F.), and gives off NH; then 
acetic acid, and finally acetamide. Lig. ammontt acelatis = Spirit of Min- 
derevus ia an aqueous solution of thia salt, 
Carbonates.—Amuonic Cansoxare—Diammonic carbonate—Neutral ani 
monium cartonate—(NE)OO,+ Aq—96 + 18—lias been obiained a0 a 
whi crystalline eolid. “In alr it is rapidly decomposed into NH, and 
Hypnoammonto Canpoxatr: — Monoammonic carbonate — Acid carbonate 
of ammonia—H(NH,)CO,—79—is prepared by saturating a solution of 
NHHO or ammonium sesquicarbonate with CO,. It crystallizes in large, 
rhombie prisms ; quite soluble in H,O, At 60° (140° Foit is decomposed 
into NH, and CO,. 
Axorontum Sesquicannonate—Sal volatile—Preston salts—Ammonii car- 
bonas (U. S.)—Ammoniae carbonar (dr }—(NH,) H(0O,),—254—in pre- 
a 


(NH )NO,—80—ia 
ite or carbonate. It 
very soluble in H,O 
‘at 150° (802° F.), and 
of nitrous oxide : (NH,)NO, 


red by heating a mixture of NHC) and chalk,'and condensing the 
act. It crystallizes in rhombic pris; ns an ammoniacal odor and an 
solution it is decomposed into H,O, NH,, aud H(NH,)CO,. 
Analytical Characters. 
Q} Entirely volatile at high temperatures. 

cognizable: (2) by changing moist red litmus to blue; (8) by ita odor; 
(by forriia a "white cloud on contact with a glam rod Sottered ant 
1 

With hydro-wolie tartrate, in moderstaly coneatrated and neutral 
solution : a white, crystalline ppt. 

Action on the Economy. 

same way as the corresponding Na and K compounds. , moreover, 
disengage NH, which causes intonse dyspncea, irritation of the air pas, 
sages, and suffocation. 
by a dilute 


alkaline reaction ; soluble in By exposure to air or by heating ite 
Heated with KIO, the wnmonincal compounds give off NH,, re- 
a) With I eer chloride : a yellow, 
Solutions of the hydrate and carbonate act upon animal tissues in the 
The treatment indicated is the neutralization of the alkali 


acid. Usually the vapor of aveliv acid or of dilute HCl must be adminis- 
tered by inhalation. 
IL THALLIUM GROUP. 
THALLIUM. 
Aombel = TI—Alomle weight = $08. — ap. or = 11. rates at 8 (Qe40 
a Aoeight = ALE — ap. or. = 1LS-11.5—Pases at 286 (861 F.}Dlwoverot by 
the deposits a tos of wpa acid factories, wl pyc 
aS eaters ey ernest cre te pr trom 
“firing otin a cng tna Scat St wl eRe cet 
‘octal In the thle compound, whisk ceseas 
ince talne rae he cy whiohscontah 20 fe chara 
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Metals of the Alkaline Earths. 
(Catcrom—Srroxrrom—Banres. 
‘The members of this group are 


forms two oxides: MO and MO, 
marked basic characters, 


bivalent in all their compounds ; each 
} each forms a hydrate having well- 


CALCIUM, 


Symbol = Ca—Atomic weight = 40—Molecular weight = 80 (?)—Sp. gr. 
= 1.984—Discovered by Davy in 1808—Name from calx = lime. 


Occurs only in combination, as limestone, marble, chalk (CaCO,) ; 
gypsum, selenite, alabaster (CaSO,), and many other minerals. In bones, 
egg-shells, oyster-shells, etc., as Ca,(PO,), and CaCO,, and in many vegetable 
structures 

‘The element is hard, yellow, very ductile, and malleable metal; fusi- 
ble at a red heat ; not sensibly volatile, In dry air it is not altered, but is 
converted into CaH,O, in damp air ; decomposes H,O; burns when heated 


in air. 
Compounds of Calcium. 


Calcium Monoxide— Quick lime—Lime—Calr Ki 
56—in prepared by heating ‘a native carbonate (lim 
quired pure, by heating a carbonate prepared by precipi 

It occurs in white or grayish, amorphous masses ; odorless ; alkaline ; 
caustic ; almost infusible ; ap. gr. 2.3. With H,O it gives off great heat 
and is converted into the hydrate (slacking). In air it becomes air-slacked, 
falling mto a white powder, having the composition CaCO, CaHl,O,. 

Caloium Hydrate—Stacked time—Calcis hydras (Hr.)—Cal,0,—T4 
—is formed by the action of H,O on CaO, If the quantity of H,O used be 
one-third that of the oxide, the hydrate remains as a dry, white, odorless 
powiler; alkaline in taste and reaction ; more soluble in cold than in hot 
HO. If the quantity of H,O be greater a creamy or milky liquid remmins, 
cream or milk of lime ; a solution holding an excess in suspension. With 
a sufficient quantity of H,O the hydrate is dissolved to a clear solution, 
which is lime woater—Liquor eatcis (C. .; Br.). The solubility of CaH,O, 
is diminished by the presence of alkalies, and is increased by sugar oF 
iamnite: Lig. calc. saccharatus (Br.). Solutions of CaH,O, absorb CO, 
with formation of a white deposit of CaCO, 

Calcium Chioride—Calcit chloridum’ ( Pr,)—CaCl,—111—is 
obtained by dissolving marble in HC] ; CnCU, + 2HCl = CaCl, + H,O + 
GO,, It is bitter; deliquescent ; very soluble in H,O ; crystallizes’ with 
. which it loses when fused, leaving a white, amorphous mass; used 
as a drying agent. 

Cuipnipe oF Liwz—Bleaching powder—Catr chlorata (US. ; 
mixture composed chiefly of CaCl, and calcium hypochlorite 
pared by passing Cl over CaH,O,, maintained in excess, It is a grayish 
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white powder ; bitter and acrid in taste ; soluble in cold H,O ; decomposed 
by boiling H,O, and by the weakest acids with liberation of Cl. It ys de- 
composed by CO, with furimation of CaCO,, and Kberation of hypochlorous 
acid, if it be moist ; or of Cl, if it be dry. "A valunble disinfectant. 


Salts of Calcium, 


Calcium Sulphate—CaSO,—136—occurs in nature as anhytrity 
and with 2 Aq in gypsum, alabaster, selenite; and in solution in natural 
waters Terra alba is ground gypsum. It oryntallisea with 2 Aq in right 
thombic prisms ; sparingly soluble in HO, more soluble in H.O containing 
frou ueid or clilorides, When the hydrated salt (cypeum) as heated to 80 
(176° F.), or more rapidly between 120°-130° (248°-286° F'), it loses its 
Aq and is converted into a white, opaque mass; which, when ground, is 
plaster of Paria, 

The setting of plaster when mixed with HO, is due to the conversion of 
the anhydrous into the crystalline, hydrated salt. ‘The ordinary plasterin, 
should never be used in hospitals, as, by reason of ita irregularities und 

rosity it soon becomes saturated with the transferrers of septic disease, 
Eo uiey gence or poisons, and cannot be thoroughly purified by disinfect- 
ante ter surfaces may, however, be rendered dense and be highly 
Polished, so as to be smooth and impermeable, by adding glue and alum, 
or an alkaline silicate to the water used in mixing. 
pop nomPhates.—Thres are known: Ca,PO,),; Ca,(HPO,),, and Ca(H, 


tcatcie Puosruats— Tribasic or neutral phosphate— Rane sate — 
Calcii phosphas precipitatus (C, S.)—Caleis phosphas ( "bao — 
910—cccurs in nature in soils, guano, coprolites, phosphurile, 

and in every animal tissue and fluid. It is obtained by dissolviny 
in HCl, filtering, and precipitating with NH,HO; or by double decomposi. 
tion between CaCl, and an alkaline phosphate. ‘When freshly precipitated 
it is gelatinous; when dry, a light, white, amorphous powder ; almost in- 
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soluble in pure HO; soluble to a slight extent in H.O containing am- 
monincal salts, or NaCl or NaNO,; readily soluble in dilute acids, even in 
H,O charged with carbonic acid.” It is decomposed by H,SO, into CaSO, 
and Ca(H,PO,),. Bone-ash is an impure form of Ca,(PO,),, obtained by 
caleining bones, and used in the manufacture of P and of superphosphate. 

Dreatcie Puosprarr—Ca,(HPO,), + 2.Aq—272 + 36—is a crystalline, 
insoluble salt ; formed by double decomposition between CaCl, and HNa, 
PO, in acid solution. 

Moxocaccre Puospaare—Acid calcium phosphate—Superphosphate of 
time—Ca(H,PO,),—234—exista in brain tissue and in those animal liquids 
whose reaction is acid. It is also forme:! when Ca,(PO,), is dissolved in au 
acid, and is manufactured, for use as a manure, by decomposing bone-ash 
with H,SO,, It crystallizes in pearly plates ; very soluble in H,O. Its so- 
Intions are acid. 

Puysioxoarcat.—All three calcium phosphates, accompanied by the cor- 
responding Mg salts, exist in the animal economy. The fricalcic salt occurs 
in all the solids of the body and in all fluids not having an acid reaction, 
being held in solution in the latter by the presence of chlorides In the 
fluids it is present in very small quantity, except in the milk, in which it is 
comparatively abundant ; 2.5 to 8.95 parts per 1,000 in human milk, and 
1.8 to 3.87 parts per 1,000 in cow's milk; constituting about 70 per cent. 
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of the ash. The bones contain about 35 parts of organic matter, combined 
with 65 parts of mineral material. The average of human bone-ash is: 
83.89 ; CaCO.—13.03 ; Ca, combined with Cl, Fl, and organic 
23; Cl—0.18. The average quantity of Ca,(PO)). in 
male adult bones is 57 per cent. ; that of CaCO., 10 per cent. ; and that of 
Mg,(PO,),, 1.3 per cent, In pathological conditions the composition of 

bone is modified us shown in the following table : 


Asacyses or Boxes. 
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The teeth consist largely of Ca,(PO,),; the dentine of human molars 
containing 66.72 per cent, and the enamel 89.82 per cent. 

From the urine, tricaleic phosphate ie frequently deposited, either in 
the form of an amorphous, granular sediment, or a8 calculi. The dicaloic 
salt occurs occasionally in urinary sediments, in the form of needle- 
shaped crystals arranged in rosettes, and also in urinary calculi. The 
nonoratcic salt is always present in acid urine, constituting, with the cor- 
responding magnesium salt, the earthy phosphates. The total elimination 
of HPO, by the urine is about 2.75 grams (42.5 grains) in 24 hours; of 
which two-thirds are in combination with Na and K ; and one-third with 
Ca and Mg. The hourly elimination follows about the same variation as 
that of the chlorides. ‘The total elimination is greater with animal than 
with vegetable food; is diminished during pregnancy ; and is above the 
normal during excessive mental work. The elimination of earthy phos- 
plates ia greatly increased in osteomalacin, often eo far that they are in 


© Included im trientcle phow | 
‘phate | z 


: 


a 
$ 


Marchand. 


Lehmann, 


excess of the alkaline phosphates. 


formed, usually about a nucleus of uric acid or of & foreign body. If the 
alkalinity be due to the formation of ammonia, the trimagnesic phosphate 
is not formed, but ammonio-maguesian phosphate (9. v.). 

Quantitative determination of phosphates in urine.—A process for deter- 
taining the quantity of phosphates in urine ia based upon the formation 
of the insoluble uranium phosphate, and upon the production of a 

130 
lwown color when a solution of a uranium salt is brought in con- 
{act with a solution of potassium ferrocyanide. Four solutions are re- 
quired : (1) a slandard solution of disodic phosphate, made by dissolving 
10.085 grams of eryslallized, non-effloresced HNa,PO, in H_O, and diluting 
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toa litre; (2) an acid solution of sodium acetate, made by dissolving 100 

ium acetate in HO, adding 100 cc. glacial acetic acid, and 
Giuting with HO toa litre : (8) a strong solution of potassium ferrocy- 
anide ; (4) a standard solution of uranium acefale, made by dissolving 20.3 
grams of yellow uranic oxide in glacial acetic acid, and diluting with H,O 
to nearly a litre. Solution 1 serves to determine the true strength of this 
solution, as follows: 50 c.c. of Solution 1 are placed in a beaker, 5 c.c. of 
Solution 2 are added, the mixture heated on a water-bath, nnd the uranium 
solution gradually added from a burette until a drop froin the beaker pro- 
duces a brown color when brought in contact with a drop of the fervocy- 
anide solution, At this point the reading of the burette, which indicates 
the number of cc. of the uranium solution, corresponding to 0.1—P.0,, is 
taken, A quantity of H.O, determined by calculation from the result thus 
obtained, is then added to the remaining uranium solution, such as to 
render each c.c. equivalent to 0,005 gram P,O,. 

‘To determine the /olal phosphates in a urine: 50 c.c. are placed in a 
beaker, 5 c.c. sodium acetate solution are added ; the mixture is heated 
on the water-bath, and the uranium solution delivered from a burette until 
a drop, removed from the beaker and brought in contact with a droy 
ferrocyanide solution, produces a brown tinge. The burette reading, 
multiplied by 0.005, gives the amount of P,O, in 50 ¢.c urine; and this, 
multiplied by #; the amount of urine passed in 24 hours, gives the daily 
elimination. 

To determine the earthy phoxphates, a sample of 100 cc, urine is ren- 
dered alkaline with NH,HO and set aside for 12 houra; the precipitate is 
then collected upon a filter, washed with ammoniacal water, Drought into 
a beaker, dissolved in a small quantity of acetic acid ; the solution diluted 
to 50 c.c. with HO, treated with 5 c.c, sodium acetate solution, and the 
amount of P.O, determined as above. 

Calcium Carbonate—CaCO,—100—the most abundant of the 
natural compounds of Ca, exists aa ‘limestone, calcspar, chalk, marble, Ice 
land spar, and arragonite ; and forms the basis of corals, shells of crustaces 
wn hae precipalted choll Caleii carbo {U, 8. B 

e precipitated chalk—Calcii carbonas preecipitata {U, 8.; Br.)—is pre- 
pared by precipitating a solution of OaCl, with one of Na,OO,.  Prrpared 
chalk—Creta preparata (UC. S.; Br.)—is native chalk, purified by grinding 
with H.O, diluting, allowing the coarser particles to subside, decanting 
the still turbid liquid, collecting, and drying the finer particles ; a process 
known as elutriation. 

It is a white powder, almost insoluble in pure H,O ; much more soluble 
in HO containing carbonic acid, the solution being regarded as containi 
hydrocalcic carbonate H.Ca(CO,},. Ata red heat it yields CO, and CaO, 
It is decomposed by acide witli liberation of CO,. 

Puystovoorcat.—Calcium carbonate is much more abundant i: the lower 
than in the higher forms of animal life. It occurs in the egg-shells of 
birds, in the bones and teeth of all animals; in solution in the saliva and 
urine of the herbivora, and deposited in the crystalline form, as ofolitis, in 
the internal ear of man. It is deposited pathologically in calcifications, in 
parotid calouli, and occasionally in human urinary caleuli and sediments 

Calcium Oxalate —Ozalate of time—CaC,O,—128—exists in the 
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sap of many plants, and is formed as a white, crystalline precipitate, by 
double decomposition between a Ca salt ‘and an alkaline oxalate. It is in- 
soluble in H,O, acetic acid, or NHHO ; soluble in the mineral acide and 
in solution of H,NaPO, 

Puraiovocicat.—Calcium oxalate is taken into the body in vegetable 
food, and is formed in the economy, where ita production is intimately 
connected with that of uric acid. 

It occurs in the urine, in which it is increased in quantity when large 
amounts of vegetable food are taken; when sparkling wines or beers are 
i in; and when the carbonates of the alkalies, lime-water and 
lemon-juice, are administered. It is deposited as @ urinary sediment in 
the form of small, brilliant octahedra, having the appearance of the backs 
of square letter-envelopes ; or in dumb-bells. It is usually deposited from 
acid urine, and accompanied by erystals of uric acid. etimes, how- 
gre, it ocours in orines undergoing alkaline fermentation, Jin which ease 
it is secompanied by crystala of ammonio-magnesian phosphate. 

"The Feel or vackal adloali of calofam oxtiaia, kxowa an mulberry ca- 
culi, are dark brown or gray, very hard, occasionally smooth, generally 
tuberpulated, soluble in HCl without effervescence ; and when ignited, they 
blacken, turn white, and leave an alkaline residue. 


Analytical Characters. 


(1) Ammonium sulphydrate : nothing, unless the Ca salt be the phos- 
phate, oxalate or fluoride, when it forms a white ppt. 

(2.) Alkaline carbonates : white ppt. ; not prevented by the presence 
of 


ita, 
(8.) Ammonium oxalate: white ppt. ; insoluble in acetic acid ; soluble 
in HCl, or HNO.. 
(4) Sulphuric acid: white ppt., from solutions which are not too 
dilute ; very sparingly soluble in H,O; insoluble in alcohol ; soluble in 
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sodium hyposulphite solution. 
5.) jum tungstate: dense white ppt., even from dilute solutions. 

{8} Golore the fame of the Bunsen bumer reddiah-yellow, and exhib- 

ite a spectrum of a number of bright bands, the most prominent of which 


are: A = 6265, 6202, 6181, 6044, 5982, 5933, 5543, and 5517. 
STRONTIUM. 


Symbot = Br—Atomte weight = 61.48. gr. = 254. 
clement, not a abundant a Ba, oocarring pelnet 
bis thon of ad 


tem of may Banda of woich the most prominent sre A= 
BARIUM. 
Symbol = Ba—Atomic weight = 136.8—Molecular weight = 273.6 (?)— 
Sp. gr. = 40—Discovered by Davy, 1808—Name from Bapix = heavy. 


Occurs only in combination, principally (BaSO,) and 
witherite (BaCG,). It is. pale yellow, malle ly oxidized 
in air, and decomposing H,O at ordincry temperatures, 
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Compounds of Barium. 


Oxides.—Banro Moxoxror—BaO—152,.8—is prepared by calcining 
the nitrate. It is a grayish-white or white, amorphous, caustic solid. In 
air it absorbs moisture and CO,, and combines with H,O as does CaO. 

Banrvu Dioxpx—BaO,—168.8—is prepared by heating the monoxide 
in 0. It is a grayish-white, amorphous solid. Heated in air it is decom- 

: BaO, = BaO +0. Aqueous acids dissolve it with foxmation of a 
io salt and H,O,. 
jum Monohy drate—Caustic baryfa—BaH,O,—170.8—is prepared 
the action of HO on BaO, It is a white, amorphous solid, soluble in 
0. Tt# aqueous solution, baryta water, is alkaline, and absorbs CO, with 
formation of a white deposit of BaCO,, 

Barium Chloride—BaCl, + Aq—207.8 + 86—is obtained by treat- 
ing BaS or BaCO, with HCl." It crystallizes in prismatic plates, perma- 
nent in air, soluble in H,O. 

Salts of Barium. 


Barium Nitrate—Ba(NO,), —260.8—is prepared by neutralizing 
HNO, with BaGO,. It forms octahedral crystals, soluble in H,O. 

Barium Sulphate—BaSO—232.8—occurs in nature as heavy spar 
and is formed as an amorphous, white powder, insoluble in scids, by 
double decomy ‘ion between a Ba salt and a sulphate in solution. It is 
insoluble in H,O and in acids. It is used as a pigment, permanent white, 

Barium Carbonate—baCO,—196.8—occurs in nature as witherile, 
and is formed by double decomposition between a Ba salt and a carbonate 
in alkaline solution. It is a heavy, amorphous, white powder, insoluble in 
0, soluble with effervescence in acids. 


Analytical Characters. 
8 


Alkaline carbonates: white ppt., in alkaline solution. 
Sulphuric acid, or calcium sulphate: white ppt; insoluble in 


.) Sodium phosphate: white ppt.; soluble in HNO,. 
(4.) Colors the Bunsen flame greenish-yellow, and exhibits a spectrum 
of soveral lines, the most prominent of which are: A = 6108, 5881, 
5536. 


Action on the Economy. 


‘The oxides and hydrate act as corrosives by virtue of their alkalinity, 
and also a8 true poisons All soluble compounds of Ba, and those which 
are readily converted into soluble compounds in the stomach, are actively 
Poisonous. Soluble sulphetes, followed by emetion, are indicated as anti- 


IV. MAGNESIUM GROUP. 


Maowestom—Zmic—Canurom. 


Each of these elements formes single oxide—a corresponding basic 
Grete, and a series of salts in whigh its atome are bivalent, bess 
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MAGNESIUM. 


Symbol = Mg—Atomic weight = 24—AMolecular weight = 48 (?}—Sp. 
gr. = 1.75—Fusea at 1000? (1832° F.)—Discovered by Davy, 1808. 


Occurs as carbonate in dolomite or magnesian linestone, and as silicate 


in mica, asbestos, soapstone, meerechaum, falc, and in other minerals. It also 
secompanies Ca in the forms in which it is found in the animal and vege 
table worlds. 
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It is prepared by heating its chloride with Na. It is a hard, light, mal- 
leable, ductile, white metal. It burns with great brilliancy when heated in 
air (magnesium light), but may be distilled in H. It decomposes vapor of 
H,O when heated; reduces CO, with the aid of heat, and combines directly 
with Cl, S, P, As, and N. It dissolves in dilute acids, but is not affected 
by alkaline solutions 


Compounds of Magnesium. 
Magnesium Oxide—Culcined 


eia—magnesin (UL Si; Br.\— 


ns. Mg0—40—is obtained by calcining the carbonate, hydrate, or nitrate. 


It is a light, bulky, tasteless, odorfess, amorphous, white powder; alkaline 
in reaction ; almost insoluble in H,O; readily soluble without effervescence 
in acida. 

Magnesium Hydrate—MgH,0,—58—occurs in nature, and is 
formed when a solution of a Mg salt is precipitated with excessof NaHO in 
absence of ammoniscal salts. It is a heavy, white powder, insoluble in H,O ; 
absorbs CO, 

Magnesium Chloride—MgCl,—95—is formed when MgO or MgCO, 
is dissolved in HCl. It is an exceedingly deliquescent, soluble substance, 
which is decomposed into HCl and MgO when its aqueous solutions are 
evaporated to dryness. 


Salts of Magnesium, 


Magnesium Sulphate—Epsom salt—Sedlitz salt— Magnesti sulphas 
(U. 8.)—Magnesie sulphas (Br.)—MgSO, + 7 Aq—120 + 126—exists in 
solution in sea-water and in the waters of many mineral springs, especially 
those known as bitler waters, It is formed by the action of H,SO, on Mg 


CO, It izes in right rhombic prisms; bitter; slightly efferves- 
cent, and quite soluble in HO. Heated, it fases and gradually loses 6 Aq 
it Aq it loses at 210° (410° F.). 


up to 132° (269°.6 F.); the 

Phosphates.—Resemble those of Ca in their constitution and proper- 
ties, and accompany them in the situations in which they occur in the ani- 
mal body, but in much smaller quantity. 

Magnesium also forms double phosphates, constituted by the substitu- 
tion of one atom of the bivalent metal for two of the atoms of basic hy- 
drogen, of a molecule of phosphoric acid and of an atom of an alkaline 
metal, or of an ammonium group, for the remaining basic hydrogen. 

g(NEL IPO, + 6 


‘Asoroxto-Maoxeatas Paospsare—Triple phosphate-—M + 
Aq—137 + 108—is produced wheu an ‘lksline phosphateand NH HO are 
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added toa solution containing Mg. When heated it is converted into mag- 
nesium pyrophosphate Mg,P,0, in which form H,PO, and My are usually 
weighed in quantitative analyst. 

the urine, alkaline phosphates and magnesium salts are alwnys 
present, and consequently when, by decomposition of urea, the urine be 
comes alkaline, the conditions for the formation of this compound are 
fulfilled; and being practically insoluble, especially in the presence of 
excess of phosphates and of ammonia, it is deposited in erystals, usually 
tabular, sometimes feathery and stellate in form. When it is formed in 
the bladder, in the presence of some body to serve as a nucleus, the 
crystallization takes place upon the nucleus and a fusible calculus is 
produced. 

Carbonates.—Micsesnm Cannonars—Nowtral carbonate—MgCO,—84 
—exists native in magnesite, and, combined with CaCO,, in dolomite. It 
cannot be formed, like other carbonates, by decomposing a Mg salt with 
an alkaline carbonate, but may be obtained by passing CO, through H,O- 
holding tetramagnesic tricarbonate in suspension. 

‘Trntaowesto Dicanooxare—(MigCO,), Might O, + 2 Aq—226 + 36—is 
formed in small crystals when a olution of MgSO, is precipitated with ex- 
cess of Na,CO, and the mixture boiled. 

‘Ternastaoxesic Taicannoxare— Magnesia alba—Magnesii carbonas (U. S.)— 
Magnesie carbonas (Zir.)—3(MgCO,)MgH,0, +3 Aq—310 +54—occurs in 
commerce in light, white cubes, composed of @ powder which is amorphous 
or partly crystalline. It is prepared by precipitating a solution of MgSO, 
with one of Na,CO,; if the precipitation occur in cold dilute solutions 
(Magnerice carbonas ‘eevis, Br.), very little CO, is given off ; a light, bulky 
precipitate falls, and the solution contains magnesium, probably in the 
form of the bicarbonate Mz(HCO,), ; this solution, on standing, deposits 
crystals of the carbonate, MgCO, + 3 Aq. If hot concentrated solutions 
be used and the liquid then boiled upon the precipitate, CO, is given off, 
and a denser, heavier precipitate is formed, which varies in’ composition 
according to the length of time during which the boiling is continued, 
and to the presence or absence of excess of sodium carbonate. The 
pharmaceutical product frequently contains 4(MgCO,),MgH,0, + 4H,0, 
or even 2(MgCO,),MzgH.O, + 2H,0. All of these compounds are very 
sparingly soluble ia 1,0, bat much more soluble in 1.0 containing ans. 
moniscal salts. 


Analytical Characters. 
(1) Ammonium hydrate: voluminous, white ppt. from neutral solu: 
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tions. 
(2) Potash or soda: voluminous, white ppt from warm solutions ; 
prevented by the presence of NH, salts and of certain organic eubstances. 
‘Ammonium carbonate : slight ppt. from hot solutions ; prevented 
e presence of NH, salts. 
(4.) Sodium or potassium carbonate: white ppt, best from hot solu- 
tion ; prevented by the presence of NH, compoun 
(5.) Disodie phosphate: white ppt. in bot, not too dilute solutions, 
(6.) Oxalic seid: uothing alone, but in presence of NH,HO a white 
ppt; not formed in presence of NH.Cl or salts of NH, 


by 


Symbol = Zn—Atomic weight = 64.9— Molecular werght = 64.9—Sp. 
gr. = 6,862—7.215— Fuses at 415° (779° F.)—Distils at 1040° (1904° F). 


Oceurs principally in calamine (ZnCO,); and blende (Zn$); also as 
oxide and silicate; never free. It is separated from its ores by calcining, 
roasting, and distillation. 

It is a bluish-white metal; crystalline, granular, or fibrous ; quite mal- 
leable and ductile when pure. The commercial metal is usually brittle. 
‘At 130°-150" (266°-302° F.) it is plinble, and becomes brittle again above 
200°-210" (892°-410° F.). 

‘At 500° (932° F.) it burns in air with a greenish-white flame, and gives 
off snowy white flakes of the oxide (lana philic j nil album ; pompho- 
fix). In moist air it becomes coated with a film of hydrocarbonate. It de- 
composes steam when heated. 

ure H,SO, and pure Zn do not react together in the cold ; if the acid 
be diluted, however, it «lissolves the Zn with evolution of [1 and formation 
of ZnSO, in the presence of a trace of Pt or Cu, ‘The commercial metal 
dissolves readily i: dilute HSO,, with evolution of H und formation of 
ZuSO,, the action being accelerated in presence of Pt, Cu, or As. Zine 
surfaces thoroughly conted with » layer of an amalgam of Hg and Zn are 
only attacked by H,SO, if they form part of closed galvanic circuit ; hence 
the zincs of galvanic batteries are protected by amalgamation. Zinc also 
decomposes HINO, HCl, and acetio cia, 

‘When required for toxicological analysis, zine must be perfectly free 
from As and sometimes from P. It is better to test samples until a pure 
one is found than to attempt the purification of a contaminated metal. 

Zine surfaces are rendily attacked by weak organic acide; vessels of 
galmnized iron or sleet zine should therefor never be used to contain arti- 
cles of food or medicines. 


Compounds of Zino. 


Zino Oxide—Zinci oridum (U. 8.; Br.}—ZnO—80.9—is prepared 
sither by calcining the precipitated carbonate, or by burning Za in » eur. 
rent of air. An impure oxide, known as fully, is deposited in the flues of 
sine furnaces and in those in which brass is fused. When obtained by cal- 
cination of the carbonate, it forms a soft, white, tasteless, and odorless 
powder; when produced by burning the metal, it occur in light, volumi- 
nous, white masses. Itis neither fusible, volatile, nor decomposable by heat, 
and is completely insoluble in neutral solvents. "It dissolves in dilute acide, 
with formation of the corresponding salts 

It is used in the arts as a white pigment in place of lend carbonate, and 
is not darkened by ILS. 

Zine Hydrate—Zi.H,O,—98.9—is not formed by union of ZnO and 
HO; but is produced when a solution of Zn salt is treated with KHO. 
Freshly prepared, it is very soluble in alkalies and in solutions of NH, 
alta. 


Zine Chioride—Butter of rinc—Zinci chloridum (U, 8. ; Br.)—Znl, 
+ Aq—185.9 + 18—is obtained by dissolving Zn in HCI; or by heat- 
ing Zn in Cl. It in a soft, white, very deliquescent, fusible, volatile masa ; 


ery soluble in H,0, somewhat lett’t> in alcohol. Ita solution hae a 
burning metallic taste ; destroys vegetable tissues ; dissolves silk ; and ex- 
erts a strong dehydrating action upon organic substances in general. 

In dilute solution it is used as a disinfectant and antiseptic (Burnett's 
‘Auid), as a preservative of wood and as an embalming injection. 


Salts of Zino. 


Zine Sulphate— White vitriol—Zinci sulphas (UC. S.; Br.)—Zn8O, 
+nAq—160.9 +n18—is formed when Zn, ZnO, ZuS, or ZnO, is dissolved 
in diluted H,SO,. It crystallizes below 30° (86° F.) with 7'Aq; at 30° 
(86° F.) with 6 Aq; between 40°-50° (104°-122' F ) with 5 Aq; at 0° 
(32° F.) from concentrated acid solution with 4 Aq; from a boiling solu- 
tion it is precipitated by concentrated H,SO, with 2 Aq ; from a saturated 
solution at 100° (212° F.) with 1 Aq; and anhydrous when the salt with 
1 Aq is heated to 238° (460° F.). 

‘The salt usually met with is that with 7 Aq, which is in large, colorless, 
four-sided prisms ; efflorescent ; very soluble in H,O; sparingly soluble in 
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werk alcohol. Its solutions have astrong, styptic taste ;coagulate albumin 
when added in moderate quantity, the coagulum dissolving jn an excess ; 
and form insoluble precipitates with the tannins. 

Carbonates—Zixc Casmoxare—ZnCO,—124.9—oceurs in nature as 
calamine, If an alkaline carbonate be added to a solution of a Zn salt, the 
neutral carbonate, as in the case of Mg, is not formed, but an oxycarbo- 
nate, nZwCO,, »ZnH,O, [Zinei curlonas (U. S.; Br.)}, whose composition 
varies with the conditions under which it is formed. 


Analytical Characters. 


(1) Hydrate of K, Na or NH,: white ppt., soluble in excess. 

{2.) Carbonate of K or Na: white ppt., in absence of NH, salts. 

(3.) Hydrogen sulphide, in neutral solution : white ppt. ‘In presence 
of an excess of a mineral acid, the formation of this ppt. is prevented un- 
less sodium acetate be also present. 

(4) Ammonium sulphydrate: white ppt, insoluble in excess, in 
KHO, NH,HO, or acetic acid ; soluble in dilute mineral acids. 

(5.) Ammonium carbonate: white ppt., soluble in excess. 

(6) Disodic phosphate, in absence of NH, salts: white ppt., soluble 
in acids or alkalies. 

(7.) Potassium ferrocyanide; white ppt., insoluble in HCl. 


Action on the Economy. 
All the compounds of Zn which are soluble in the digestive fluids be- 


have as true poisons; and solutions of the chloride (in common use by 
tinsmiths, and in disinfecting fluids) have also well-marked corrosive 
properties. When Zn compounds are taken, it is almost invariably by 
mistake for other substances; the sulphate for Epsom salt, and solutions 
of the chloride for various liquids, gin, fluid magnesia, vinegar, ete. 
Metallic zinc is dissolved by solutions containing NaCl, or organic 
acids, for which reason articles of food kept in vessels of galvanized iron 
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become contaminated with zine compounds, and, if eaten, produce more 
or less intense symptoms of intoxication, For the same reason materials 
intended for analysis, in cases of supposed poisoning, should never be 
packed in jars closed by zinc caps. 

CADMIUM. 


Symbol = Cd—Atomic weight 11.8—Molecular rt = 111.8- a 
gr. =8.604— Fuses at 227°.8 (442° F.)— Boils at 860° ari F). it 


A white metal, malleable and ductile at low temperature, brittle when 
heated ; which accompanies Zn in certain of ita ores. It resembles zine 
in its physical as well as its chemical characters. It is used in certain 
fusible alloys, and its iodide is used in photography. 

Aware, Caanucresa — Hydrogen sulphide: bright yellow ppt; ine. 
uble in NH,HS and in dilute acids and alkalies, soluble in boiling HNO, 


or 1iCl. 
V. NICKEL GROUP. 


‘Nicxet—Coparz. 


These two elements bear some resemblance chemically to those of the 
Fe group; from which they differ in forming, so far ‘as known, no com- 
pounds similar to the ferrates, chromates, and manganates. They form 
compounds corresponding to Fe,O,, but those corresponding to the ferric 
series are either wanting or exceedingly unstable. 


NICKEL. 
Symbol = Ni—Atomic weight = 58—Sp. gr. = 8.637. 


Ocours in combination with 8, and with S and As. 
It is « white metal, hard, slightly magnetic, not tarnished in air. 
German silver is an alloy of Ni, Cu, and Zn. Ite salts are green. 


Analytical Characters. 


Q) Ammonium sulphydrate: black ppt. ; insoluble in excess. 
._ (2) Potash or soda: apple-green ppt, in absence of tartaric acid ; 
insoluble in excess. 

(3.) Ammonium hydrate: apple-green ppt. ; soluble in excess, form- 
ing a violet solution which deposits the apple-green hydrate when heated 


with KHO. COBALT. 
Symbol = Co—Atomic weight = 58.9—Sp. gr. = 8.6-8.7. 


Occurs in combination with As and. Its salts are red when hydrated, 
snd usually blue when anhydrous. Its phosphate is used as « ‘ue pig: 
meni 
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Analytical Characters. 


1.) Ammonium sulphydrate: black ppt. ; insoluble in excess. 
.) Potash: blue ppt; turns red, slowly in the cold, quickly when 
heated ; not formed in the cold in presence of NH, salts. 
(3.) Ammonium hydrate: blue ppt.; turns red in absence of air, 
green in its presence. 


VL COPPER GROUP. 
Corrzn—Mzncuny. 
Each of these elements forms two series of compounds: one contains 
compounds of the bivalent group (> or (Hg,)” which are designated 


by the termination ous ; the other contains compounds of single, bivalent 
atoms Cu" or Hg", which are designated by the termination ic, 


COPPER. 


Symbol = Cu (CUPRUM)—Atomic weight = 63.1—Molecular weight 
= 197 ()}—Sp. gr. = 8.914-8.952—Fuses at 1091° (1996° F.). 


Occurrence. —It is found free in crystals or amorphous masses, some- 
times of great size; also a sulphide, copper pyrites ; oxide, ruby ore and 
black oxide ; and basic carbonate, malachite. 

Prorerriss.—Physical.—A. yellowish-red metal ; dark brown wher-finely 
divided ; very malleable, ductile, and tenacious ; a good conductor of heat 
and electricity ; has s peculiar, metallic taste and a characteristic odor. 

Chemical.—It is unaltered in dry air at the ordinary temperature ; but 
when heated to redness is oxidized to CuO. In damp air it becomes 
coated with x brownish film of oxide ; » green film of basic carbonate ; or, 
in salt air, 9 green film of basic chloride, Hot H.SO, dissolves it with 

; it is dissolved by HNO, with formation of 

HCI with liberation of H' Weak acids form 

in presence of air and moisture. It is dissolved by 

esence of air, with formation of a blue solution. It combines 
directly with Cl, frequently with light 


Compounds of Copper. 


Oxides.—Ourrovs Oxme—Suboride or red oride of ee 
142.4—is formed by calcining a mixture of (Cu,)Cl fe) ‘Na, or 
mixture of CuO end Ca. Ii iva red or yellow powder ; permesent'in alr ; 
sp. gr. 5.749-6.093 ; fuses at a red heat; easily reduced by C or H. 

leated in mei eonvead oe CuO. of a 

Cornice Oxin1 inoxide or black oxide of copper—CuO—79.2—is 

ed by heating Ou to dull redness in air ; or by calcining Co(NO,), Por 
Py prolonged boiling of the liquid over a precipitate produced by heating 

159 

‘# solution of a cupric salt, in presence of glucose, with KHO. By the last 

thod it is sometimes produced in Trommer's test for sugar, when an 
excessive quantity of CuSO, has been used. 
Itisa or dark ish-brown, amorphous solid ; readily reduced 
by O, H, Na, or K at comparatively low temperatures. When heated with 
organic substances it gives up ite O, converting the ( into CO, and the H 
into HO: 0,H,O + 6Cu0 = 60u + 200, + 8H,O; a property which 
renders it valuablo in organic analysis, as by heating a known weight of 
organic substance with CuO and weighii amount of CO, and H,O 
produced, the percentage of C and H may be obtained. 
acids with formation of aalta. 
,tes.—Curnovs Hypzarz—(Cu),H,O, (?)—160.4 (?}—is formed as 

when mixed solutions of CuSO, and KHO are 


It dissolves in 


rated wit 
Cormc Hyon 
agents and in the cold. 


ia a bluish, am powder ; very unstable, and readily deb; , 
ith formation of Ga. separ 

—Curnove Suirame—Subsulphide or. hide of copper 
—Ou,S—168.4—ocours in nature as copper glance or chalcosine, and in 


‘double sulphides, pyriles 
a Cass peal Here a formed hy the action of HS or of 
NEH,HS on solutions of cupric salt, It is almost black when moist, 


dry. Hot HNO, oxidizes it to CuSO, ; hot HCl 
converts it into CuCl,, with separation of 8, and formation of HS. It is 
sparingly soluble in 'NH.HS, ite solubility being increased by the pree- 
ence of organic matter. 


—1097.4is prepared by beating Cu with one of the chiosides alae 
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dissolving (Cu,)O in HCl, without contact of air; 0 by tho action of 
reducing agents on solution: of CuCl, It is a heovy, white powdcr ; 


izablo compound with CO; and ‘tc solution in 


‘is used in analysis to absorb thet gas. 
core Mayra D ‘Chloride eee oe ieee 134.2—is formed 

lying Cu in aqua ; if the in excess, ‘3 reducos CuCl, to 
Bian Tt crystallizes in iciate gress zhombie prisms with 5. Aq; doli- 
quescent; very soluble in H,O and in alcohol. 


Salts of Copper, 


Cupric Nitrate—Cu(NO,),—187.2—is formed by dissolving Cu, 

©u0, or CaCO, in HNO,” It crystallizes at 20°-25° (68°-77° F) with 

8 Aq ; below 20° (68° F.)'with 6 Aq, forming blue, deliquescent needles. 
ly heated, it is converted into CuO. 


Cupri sulphas (U.8.; Br. 
- prepared : (1) by roasting CuS } 
mines ; (3) by 


( xposing Cu, moistened with di- 
lute SO, to air; (2) by heating Oa with B SO. i 


As ordinarily crystallized, it is in fine, blue, oblique prisms ; soluble in 
HO; insoluble in aloohol; efflorescent in dry air at 15° (69° F), losing 2 
Ag. At 100° (212° F,) it till retains 1 Ag, which it loses at 280° (446° 
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F.), leaving a white, amorphous powder of the anhydrous salt, which, on 
ing up H,O, resumes its blue color. Its solutions are blue, acid, 
and metallic in taste. 

jen NH,HO is added to a solution of CuSO, a bluish-white precip- 
itate falls, which redissolves in excess of the alknli, to form a deep plue 
solution ; strong alcohol floated over the surface of this solution separates 
long, right rhombic prisms, having the composition CuS0,4NH, + H,O, 
which are very soluble iu H,O. This solution constitutes ammonio- 

sulphate of copper or aqua sapphivina. 

Arsenite—Scheele’s yrven—Mineral green—is a mixture of cupric 
arsenite and hydrate ; prepared by adding potassium atsenite to solution 
of CuSO,. It is a grass-green powder, insoluble in H,O; soluble in 
NHHO, or in acids. - Excoedingly poisonous. 

Souwemrcnr Greex—Mitis green or Paris green—is the most: frequently 
used, and the most dangerous of the cupro-arsonical pigments, It is pre- 

by adding a thin paste of neutral cupric acetate with H,O to a boil- 

solution of arsenious acid, and continuing the boiling during a 

further addition of acetic acid. It is an insoluble, &, crystalline 
0 


wder, having the composition (C,H,O,),Cu + 3(As,0, It is decom- 
Posed By prolonged boiling in H,0, by ‘aqueous erates of the alkalies, 
and by the mineral acids. 


Carbonates.—The existence of cuprous carbonate ia doubtful. Cu- 
pric carbonate—Cu00,—erista in nature, but has not been obtained ar 
tificially. Dicupric carbonate—CuCO,,CuH,0,—exists in nature as mula- 
chite. “When a solution of a cupric salt is decomposed by an alkaline car- 
bonate, bluish precipitate, having the composition CuCO, CuO, + 
#0, is formed, which, on drying, loses H,O, and becomes green ; it is 
used asa pigment under the name mineral’ green. Tricupric carbonate— 
Sesquicarbonate of copper—2(CuCO,),CuH,O,—exists in nature as a blue 
mineral called azurite or moundain ‘blue, and, is prepared by a secret, pro- 
cees for use a8 & pigment known as biue ash. 

‘Acetates.—Cormc Acerarz—Diacetate—Orystals of Venus—Cupri ace- 
tas (U. S)—Ou(O,H,0,), + Aq—181.2 + 18—is formed when Ou0 or ver- 

igris is alee eat acid oF by decomposition of w solution of 

Pb(C,H,O,). It crystallizes in large, bluish-green prisms, 

their Ag’at i40° (284° F.). At 240°-260° (464°-500° F) they 
‘are decomposed with liberation of glacial acetic acid. 

Basto Acrrarms— Verdigris—is a substance preparod by exposing to air 
piles composed of alternate layers of grape-tkins and plates of copper, 
and removing the bluish-green coating from the copper. _ It is a raixture, 
in varying proportions, of three different substances : (C,H.O,),CuH,O, + 
5Aq; [(5,5,0,),Cu),,CuH,0, + 5 Aq; and (C,H,O,),Cu,2(CuH,0,}. 


Analytical Characters. 


CuSO, by 
which lose 


Crrscoe—are very unstable and readily converted into cupric com- 
poun : 

(1.) Potash: white ppt. ; turning brownish. 

(2.) Ammonium hydrate, in absence of air: n colorless liquid ; turns 

in air. 

Ccrsic—are white when anhydrous; when soluble in H,O they form 
bine or acid solutions. 

(1.) Hydrogen sulphide : black ppt. ; insoluble in KHS or NaHS; spar- 
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ingly soluble in NH,HS;-soluble in hot concentrated HNO, and in 
KCN. 


(2) Alkaline sulphydrates : same as HS. 
(8) Potash or soda: pale blue ppt. ; insoluble in excess. If the solu- 
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tion be heated over the ppt., the latter contracts and turns black. 

(4.) Ammonium hydrate, in small quantity : psle blue ppt. ; in larger 
quantity, deep blue solution. 4 

(5.) Potassium or sodium carbonate: greenish-blue ppt. ; insoluble in 
excess ; turning black when the liquid is boiled. 

(6.) Ammonium carbonate: pale blue ppt.; soluble with deep blue 
color in excess. 

(7.) Potassium cyanide: greenish-yellow ppt. ; soluble in excess. 

(8.) Potassium ferrocyanide : chestaut-brown ppt. ; insoluble in weak 
acids; decolorized by KHO. 

(9.) Iron is coated with metallic Cu. 

Action on the Economy. 

‘The opinion, until recently universal among toxicologists, that all the 
compounds of copper are poisonous, has been much modified by recent 
fevearches. Certain of the copper compounds, such as the sulphate, bay- 
ing a tendency to combine with albuminoid and other animal substances, 

reduce aymptoms of itritation by their direct local action, when brought 
Freontact with the gastric or intestinal mucous membrane. One of the 
characteristic eymptoms of such irritation is the vomiting of a greenish 
mnatter, which develops a blue color upon the addition of NHHO. 

Casea are uot wanting in which severe illness, and even death, has 
followed the use of food which has been in contact with imperfectly 
tinned copper vessels; cases in which nervous and other symptoms re- 
ferable to a truly poisonous action have occurred. As, however, it has 
‘also been shown that non-irritant, pure copper compounds may be taken 
fo considerable doses with impunity, it appears at least probable that the 
poisonous action attributed to copper is due to other substances. Tho 
Tin and solder used in the manufacture of copper utensils contain lead, 
‘and in some cases of so-called copper-poisoning, the symptoms have been 
Such as are as consistent with lesd-poisoning as with copper-poisoning. 
Copper is also notoriously liable to contamination with arsenic, and it is 
by no means improbable that compounds of that element are the active 

‘sonous agente in some cases of supposed copper-intoxication. Nor is 
TPimprobable that articles of food allowed to remain exposed to air in 
copper vessels should undergo those peculiar changes which result in the 
formation of poisonous substances, such as the sausage- or cheese-poisons, 
or the ptomaines. 

The treatment, when irritant copper compounds have been taken, 
should consist in’ the administration of white of egg or of milk, with 
whose albuminoida’an inert compound i formed by the eopper salt. If 
vomiting do not occur spontaneously, it should be induced by the usual 
methods. 

The detection of copper in the viscera after death is not, without 
interest, especially if arsenic have been found, in which case its discovery 
or non-discovery enables us to differentiate between -poisoning by the ar- 
tenical greens and that by other arsenical compounds. The detection of 
mere traces of copper is of no significance, because, although copper is 
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not a physiological constituent of the body, it is almost invariably pres- 
ent, having been taken with the food. 

‘Pickles and canned vegetables are sometimes intentionally greened by 
the addition of copper ; this fraud is readily detected by inserting a large 
needle into the pickle or other vegetable ; if copper be present the steel 
will be found to be coated with copper after half an hour's contact. 


MERCURY. 


Symbol = Hg 
lecular weight = 1 
at —38°,8 (—37°.9 F.) 


(HYDRARGYRUM)— Atomic weight 
99,1—Sp. gr. of liquid = 13.596 ; of vapor 
Ho ol s50° (662° F.). 


Occunnunce.—Chiefly as cinnabar (HgS) ; also in small quantity free and 
ay chloride. 

Paevanariox—The commercial product is usually obtained by simple 
distillation in a current of air: HgS + 0, = Hg + SO, If required pure, 
jt niust be freed from other metals by distillation, and agitation of the re- 
distilled product with mercurous nitrate solution, solution of Fe,Cl,, or 


dilute HNO,. 
Prorenries —Physical.—A bright metallic liquid ; volatile at all tempera- 
tures, Crystallizes in octahedra of sp. gr. 14.0. When pure it rolls over 


a smooth surface in round drops ; the formation of tear-shaped drops in- 
dicates the presence of impurities. 

CuraicaL.—If pure it is not altered by air at the ordinary temperature, 
but if contaminated with foreign metals its surface becomes dimmed. 
Heated in air it is oxidized superficially to HgO. It does not decompose 
HO. It combines directly with Cl, Br, I and S. It alloys readily with 
most metals to form amaiyams. It amulgamates with Fe and Pt ouly 
with lifficnity. Hot concentrated H,80, dissolves it with evolution of SO, 
and formation of HgSO, It dissolves in cold HNO, with formation of a 
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nitrate. 

Flementary mereury is insoluble in H,O, and probably in the digestive 
liquids. Tt enters, however, into the formation of three medicinal agents : 
hydrargyrum cum crea (U. S.; Br.) ; massa hydrargyri (U. 8.) = pilula 
hydrargyri(Br.) ; and unguentum hydrargyri (TC. S.; Br.), ell of which owe 
their efficacy, uot to the metal itself, but to a certain proportion of oside 
produced during their manufacture. The fact that blue mass is wore 
active than mercury with chalk is due to the greater proportion of oxide 
contained in the former. It is also probable that absorption of vapor of 
Ilg by cutaneous surfaces is attended by its conversion into Hy, 


Compounds of Mercury. 


Oxides.—Meacunous Oxme—Protoride or bluck oxide of mercury— 
(Hg,)O—415.4—is obtained by adding a solution of (Hg,)(NO,), to an 
excess of solution of KHO. It is a brownish-black, tasteless powder; 
very prone to decomposition into HgO and Hg. It is converted into 
(28g,)Cl, by HCL; and by otber acide into the corresponding mercurous 


It is formed by the action of CaH,O, on mercurous compounds, and ex- 
ists in black wash. vag 


Mencuntc Oxme—Red, or binoride of mercury—Hydrargyri oxidum fla~ 
vum (U.S.; Br.)—Hydrargyri oxidum rubrum (U.S. ; Br.)—HgO—2i5.7 
“is prepared by two methods: (1) by calcining Hg(NO,), as long as 
brown fumes are given off (Hydr. oxid. rubr.); or, (2) by precipitating n 
solution of a mercuric salt by excess of KHO (Hyir. oxid. flavum). The 
products obtained, although the same in composition, differ in physical 
characters and in the activity of their chemical actions, ‘That obtained by 
(1) is red and crystalline ; that obtained by (2) is yellow and amorphous. 
‘The latter is much the more active in its chemical and medicinal actions. 

‘It is very sparingly soluble in H,O, the solution having an alkaline re- 
action and metallic taste. It exists both in solution and in suspension 
in yellow wash, prepared by the action of CaH,O, on a mercuric compound. 

Exposed to light and air it turns black, more rapidly in presence of 
organic matter, giving off O and liberating Hg: HgO = Hg + O. It 
decomposes the chlorides of many metallic elements in solution, with for- 
mation of a metallic oxide and mercuric oxychlorides. It combines with 
alkaline chlorides to form soluble double chiorides, called chloromercurates 
or chlorhydrargyrates; and forms similar compounds with alkaline iodides 
and bromides. 

Sulphides.—Mercurovs Sunrume—(Hg,)S—431.4—a very unstable 
compound, formed by the action of H,S on mercurous salts. 

Mencumo Suupuipe—Red sulphide of mercury—Cinnabar—Vermilion— 

idum rubrum (UC. S.)—Hg8—231.7—exiats in nature in 
amorphous red masses, or in red crystals, and is the chief ore of Hg. If 
Hg and $ be ground up together in the cold, or if a solution of a merouric 
salt be completely decomposed by HS, a black sulphide is obtained, 
which is the thiops mineralie of the older pharmacists. 
_ Ared sulphide is obtained for use as a pigment (vermilion), by agitat- 
ing for some hours at 60° (140° F.) a mixture of Hg, 8, KHO, and H,0. 
It'is a fine, red powder, which torns brown, and’ finally biack, when 
heated. Heated in air, it burns to SO, and Hg. It ia decomposed by 
strong H,SO,, but not by HNO, or HCl. 

Chlorides.—Mencunovs Curompx—Protochloride or mild chloride of mer- 
cury—Calomel—Hydrargyri chloridum mite (U. S.\—Hydrargyri subchlors- 
dum (Br.) (Big JCl,—470.4—is now principally obtained by mutual 
decomposition of NaCl and (Hg,)SO,._ Mercurie sulphate is first obtained 
by heating together 2 pts. Hg and 3 pts. HSO,; the product is then 
caused to combine with a quantity of Hg equal to that first used, to form 
(Hg,)SO, ; which is then mixed with dry NaCl, and the mixture heated in 
glass vessels, connected with condensing chambers ; 2NaCl + (Hg,)SO, 
= Na,SO, + (Hg,)CL. 

In practice, varying quantities of HgCl, are also formed, and must be 
removed from the product by washing with boiled, distilled H,O until the 
washings no longer precipitate with NHHO. ‘The presence of HCl, in 
calomel may be detected by the formation of a black stain upon a bright 
jron surface, immersed in the calomel, moistened with aleohol ; or by the 
production of a black color by H,S in’ H,0 which has been in contact with 
and filtered from calomel so contaminated. 

Calomel is also formed in a number of other reactions : (1) by the ac- 
tion of Cl upon excess of Hg ; (2) by the action of Hg upon Fe,Cl, ; (3) by 
the action of HCl, or of a chloride, upon (Hg,)O, or upon a. mercurous 
sal (4) bythe action of reducing agents including Hg, upon HgCl,. 

mel crystallizes in nature, and when sublimed, in quadratic prisms. 

‘When precipitated it is deposited as a heavy, amorphous, white powder, 
led 

faintly yellowish, and producing a yellowish mark when rubbed upon a 

dark surface. It sublimes, without fusing, between 420° and 500” (788°— 

932 F.), is insoluble in cold H,O and in alcohol ; soluble in boiling H,O to 

the extent of 1 part in 12,000; when boiled with H,O for some time, it 


Hydrargyri sul) 
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suffers partial decomposition, Hg is deposited and HgCl, dissolves. 

Although Hy,Cl, is insoluble in H,O, in dilute HCl, and in pepsin 
solution, it is dissolved at the body temperature in an aqueous solution of 
pepsin acilulated with HCl. 

When exposed to light, calomel becomes yellow, then gray, owing to 
partial decomposition, with liberation of Hg and formation of HgCl, : 
(Hg,)Cl, = Hg + HgCl,. It is converted into HzCl, by Cl or aqua regin : 
(Hg iCl, + Cl, = 2HgCL, In the presence of H.O, I converts it into a 
mixture of HgCl, and Hel, : (Hg,)Cl, + I, = HgGl, + Hgl, It is also 
converted into HigCl, by HCl and by alkaline chlorides : (Hg,)Cl, = HgCl, 
+ Hg, This chango occurs in the stomach when calomel is taken inter- 
nally, and that to such an extent when large quantities of NaCl is taken with 
the food, that calomel cannot be used in naval practice as it may be with 
patients who do uot subsist upon salt provisions. It is converted by KI 
into (Hy): (Hg, )Cl, » KL = BKC + (Hig); which is then decom 
by excess of KI into Hg and Hgl,, the latter dissolving : (Hg),I, = Hg + 
Hel, Solutious of the eulphates of Ne, K, and NH, diseclve notable 
quantities of (Hy, \Cl,. The hydrates and carbonates of K and Na decom- 
pose it with formation of (Hg.)O: (Hg,)Cl, + Na,CO, = (Hg,)O + CO, 
+ 2NaCl; and the (Hg,)O so formed is decomposed ‘into HgO and Hg. 
If alknline chlorides be also present, they react upon the HgO so pro- 
duced, with formation of HgCl,. 

Menccnto Curonpe—Perehloride or bichloride of mercury—Corrosive 
sublimate—Hydrargyri chloridum corrosivum (U. 8.)—Hydrargyri perchtori- 
dum (Br.)—HgCl,—270.7—is prepared by heating a mixture of 5 pts. dry 
HgSO, with 5 pts. dry NaCl, and 1 pt. MnO, in a glass vessel communi- 
cating with a condensing charber. 

It crystallizes by sublimation in octahedra, and by evaporation of its 
solutions in flattened, right rhombic prisms ; fuses at 265° (509° F.), and 
boils at about 295° (563° F.) ; soluble in H,O and in alcohol ; very soluble 
in hot HCI, the solution gelatinizing on cooling, Its solutions Lave a dis- 
agreeable, acid, styptic taste, and are highly poisonous. 

It is easily reduced to (Hg,)Cl, and Hg, and its aqueous solutions are 
80 decomposed when exposed to light ; a change which is returded by the 

esence of NaCl. Heated with Hg it is converted into (Hg.)Cl.. When 
dry HgCl, or its solution is heated with Zn, Cd, Ni, Fe, Pb, Cu, or Bi, 
those elements remove part of all of its Cl, with separation of (Hg,)Cl, or 
Hg. _ Its solution is decomposed by H,S with separation of a yellow sulpho- 
chloride, which, with an excass of the gas is converted into Black HgS. It 
is soluble without decomposition in H'SO,,HNO,, and HCl. It is decom- 
posed by KHO or NuHO, with separation of a brown oxychloride if the 
alkaline hydrate be in limited quantity ; or of the orange-colored HgO if 
it be in excess. A similar decomposition is effected by CaH,O, and Mg 
HO, ; which does not, however, take place in presence of an alkaline 
chloride, or of certain organic matters, such as sugar uud gum. Many 
organic ‘substances decompose it into (Hg,)Cl, and Hg, especially under 
the inthence of sunlight, Albumen forms with it a white precipitate, 
which is insoluble in H,O, but soluble in an excess of fluid albumen and 
in solutions of alkaline chlorides, It readily combines with metallic 
chlorides, to form soluble double chlorides, called chloromercurates or “i!or- 
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hydrargyrates. One of these, obtained in flattened, rhombic prisms, by the 
cooling of @ boiling solution of HgCl, and NH,Cl, has the composition 
HgCl,, 2(NH,Cl) + Aq, and was formerly known as sal alembroth or sal 
wapientio. 

Muncunaqmontom Cxtonioe— Mercury chloramidide — Infusible white 
precipitate—Ammoniated mercury—Hydrargyrum ammoniatum (U. 8. ; Br.) 
= NH, HgCl—251.1—ia prepared by adding a slight excess of NH HO to 
‘solution of HgCl,. It is a white powder, insoluble in aleobol, ether, and 
cold H,O; decomposed by hot H,O with separation of » heavy, yellow 
powder. It is entirely volatile without fusion. The fusible while precipi- 
tate is formed in small crystals when a solution containing equal parts of 
HgCl, and NH,Cl is decomposed by Na,CO,. It is mercurdiammonium 
chloride, NH,HgCl,NH Cl. 

Todides,—Mexcunovs Iopix—Protoiodide or yellow iodide—Hydrargyri 
todidum viride (U. 8. ; Br.) —Hg J,—6! is prepared by grinding to- 
gether 200 pta Hg and 127 pta.'I with a little alcohol until a 

ate is formed. It is a greenish-yellow, amorphous powder, insoluble in 

0 and in alcohol. When heated it turns brown and volatilizes com- 
pletely. When e: to light, or even after a time in the dark, it is de- 
composed into Hgl, and Hg. The same decomposition is brought about 
instantly by KI; more slowly by solutions of alkaline chlorides and by 
HCl when heated. NH,HO dissolves it with separation of a gray pre- 
cipitate. 

Mezovnic Ioome—Biniodide or red iodide—Hydrargyri iodidum rubrum 

U. S.; Br.) —Hgl,—453.7—is obtained by double decomposition between 
inks 


‘and KI, care beibg had to avoid too great an excess of the alkaline 
ide, that the soluble potassium iodhydrargyrate ay not be formed. 
It i sparingly soluble. in. H,O; bat forme colorless solutions with 
alcohol. It dissolves readily in many dilute acids and in solutions of am- 
moniacal salte, alkaline chlorides, and mercuric salts ; and in solutions of 
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alkaline iodides. - Iron and convert it into . 
The hydrates of K and Na fete eae 
bine with another portion to en 


ave then into Hg. 
it into oxide or oxyiodide, and com. 
form iodhydrargyrates, which dissolve. 


NH|HO separates from its solution a brown powder, and forms a yellow 
solution which deposits white flocks, 
_Qyaniden—) Crane —Hydrargyricyanidum (1. S.)—Hg(CN), 


i . by heating together, for a quarter of an hour, 
potassium ferrocyanide, 1 pt.; HeSO. 2 pts; and 1.08 pts, It crystal- 
in q lar prisms; soluble in 8 pta of cold H,O, much less 
soluble in alcohol ; highly poisonous. When heated dry it’ blackens, and 
is decomposed into (CN), and Hg; if heated in presence of H.O it yields 
HON, He. 0, and NH, Hot concentrated H,SO,, and HCL HBr, HI, 
an in the cold, deco it with liberation of HCN. It i 
ak ee mpose It is not de- 


Salts of Meroury. 


Nitrates.—There exist, besides the normal nitrates : (Hg,)(NO,), and 
Hg(NO,),, three basic mercurous nitrates, three basic mercuric nitrates, 
itrate. 


ani a mereuroso-mercuric . 
Mrscvnovs Nrreare )ONO, 
‘with HNO,, diluted with 4 vol. H.O; until 
short, priematic crystals separate. 
166 


when excess of Hg is 
It effloresces in air ; fuses at 70° (158° F.) ; dissolves in a small quantity 
of hot HO, but with « larger quantity is decomposed with separation of 
the yellow, basic (rimercurte nitrate, Hg(NO,),, 28g0 + Aq. 
intencunots. Niraate.—(Hg,)(NO,),,Hg,0 + Aq—938.8 + 18—is 
formed by acting upon the preceding salt with cold H,O until it turns 
Iemon-yellow ; or by extracting with cold H,O the residue of evaporntion 
of the produet obtained by acting upon excess of Hy with couceutrated 


+ 2 Aq—6234 + 86—is formed 


‘Tiuxerconovs Nrrure—(Hg,),(NO,), Hg,O + 3 Aq—1462,2 + 54— 
is obtained in large, rhombic prisms, when excess of Hg is boiled with 
HNO,, diluted with 5 pts. H,O, for 5-6 hours, the loss by evaporation be- 
ing made up from time to time. 

Morcumc Nrraare—Hg(NO,),—323.7—is formed when Hg or HgO 
is dissolved in excess of HNO,, nnd the solution evaporated at a gentle 
heat. A syrupy liquid is obtained, which, over quick-lime, deposits large, 
deliquescent crys‘als, having the composition 2[Hg(NO,),] + Aq, while 
there remains nn uncrystallizable liquid, Hg(NO,), + 2 Aq. 

‘This salt is soluble in H,O, and exists in the Lig. Aydrargyri nitratis 
7. $.), Lig. hydrargyri nitrutis acidus (Br.) ; in the volumetric standard 
solu n used in Liebig's process for urea; and probably in cilrine ointment 


vol. H,O; and 
errs ing. It is decomposed by H,O into trimercuric nitrate, 
Hg(NO,),, 2HgO, and Hg(NO,),. 
exaarencunte Nrraats—Hg(NO,),, SH gO—1402.2—is formed as a ved 
powder, by the action of H,O on trimercuric nitrate. 
Sulphates.—Mencunov's Surpaate—(Hg,)SO,—495,4—is n white, orya- 
Hg and 3 pts. 
Heated with 


talline powder, formed by gently heating together 2 pts 
H{SO,, and causing the product fo combine with 2 pts Hg. 
NaCl it forms (Hg,)Cl,. 

Mexcunic Suumiare—Hydrargyri sulphas (Lr.)—Hg80,—295.7—in ob- 
tained by heating together Hg and H,80,; or Hg, H,SO,, and HNO, It 
ia a white, crystalline, anhydrous powder, which on contact with H.O is 
decomposed with formation of trimercuric nulphate, Hg3O,, 2Hz0 ; a yel- 
low, insoluble powder known as turpeth mineral = Hydrargyri subaulphas 
flavus (C. 8). 

Analytical Characters. 

Menctnovs.—(1.) Hydrochloric acid: white ppt.; insoluble in H,O and 
in acids ; turns black with NH,HO ; when boiled with HCl, deposits Hg, 
hile HgCl,disetves 
(2.) Hydrogen sulphide: black ppt; insoluble in alkaline sulphy- 
drates, in dilute acids, and in KCN ; partly soluble in boiling HNO,. 

(8) Potash : black ppt.; insoluble in excess. 

11) Potassium ‘iodide greenish pat converted by excess into Hg 
which is deposited, and Hgl, which dissolves. 

Mezcvaic.—(1.) Hydrogen sulphide: black ppt. If the reagent be 
slowly added, the ppt. is fret white, then orange, Anally black. 

(2) Ammonium eulphydrate : blank ppt; insoluble in exoese, except in 
presence of organic matter. 

(8) Potash or soda: yellow ppt.; insoluble in excess. 
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(4) Ammonium hydrate: white ppt; soluble in great excess and in 
solutions of NH, salts. 


(5.) Potassium carbonate: red ppt. 


GRANDDAD'S BOOK OF CHEMISTRY 


(6.) Potassinm iodide: yellow ppt., 


idly turning to salmon color, 
then to red ; edsily soluble in excess of 


thes or in great excess of mercurir 
(7.) Stannous chloride, in small white ppt; in larger quan- 
tity gray ppt; and when boiled, deposit soit of globules ybules of Hg. Q 


Action on the Economy. 


Mercury, in the metallic form, ia without ection upon the animal econ- 
omy #0 long as it remains such ; on contact, however, with alkaline chlo- 
rides it is converted into a soluble double chloride, and this the more read- 
ily the greater the degree of subdivision of the metal. ‘The mercuriala 
inwoluble i in dilute HCI are also inert until they are converted into soluble 
compounds. 

Mercurie chloride, a substance into which many other compounds of 

‘are converted when taken into the stomach or applied to the skin, not 
oh has a distinctly corrosive action, by virtue of its tendency to unite 

with albuminoide, but when absorbed it produces well-marked poisonous 
effects, somewhat similar to those of arsenical poisoning ; indeed, owing to 
ite corrosive action and to ita greater solubility, and more rapid 
tion, it is a more dangerous poison than As,O,. by Hy 
the symptoms begin sooner after the ingestion of the poison ‘in arsen- 
ical poisoning, and those phenomena referable to the local action of the 
toxic are more intense. 

The treatment should consist in the administration of white of egg, not 
in too great quantity, and the removal of the compound formed, by emesis, 
before it has time to redissolve in the alkaline chlorides contained in 
the stomach. 

Absorbed Hg tends to remain in the system in combination with albu- 
minoids, from which it may be set free, or, more proper! ht into 
soluble combination, at a period quite removed from date of 
psec by the exhibition of alkaline iodides. 


fercury is eliminated principally by the saliva and urine, in which it 
may Le detected. uid faintly acidulated with HCl, and - 
ba, ia imme! a short bar of Zn, around which» spiral of dentist's 


foil is wound in such way as tO expose alternate surfaces of Zn an 
After 34hour tthe wiv or usin contain Hg, the Au wll be whitened 
amalgamation ; and, if dried and hented in the closed end of a small 
ice tate vill give off Hy, which condenses in globules, viible with the 
Sd'ot a magnidsr in the osld Past of the mabe. 
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COMPOUNDS OF CARBON. 
Organic Substances, 


In the seventeenth and Ly scene centuries, chemists had observed 
that there might be extracted from animal and ible bodies substances 
which differed much in their properties from those which could be ob- 
tained from the mineral world ; substances which burned without Baa 
ing a residue, and many of which were eubject to the peculiar chan; 
wrought by the processes of fermentation and putrefaction. It was px 
until the g of the present century, however, that chemistry was 
divided into the two sections of inorganic and organic. 

In the latter class were included all such substances as existed only in 
the organized bodies of animals and vegetables, and which seemed to be 
of a different essence from that of mineral bodies, as chemists bad been 
unable to produce any of these organic substances by artificial means. 
Later in the history of the science it was found that these bodies were all 
made up of a very few elements, and that they all contained carbon. 
Gmelin at this time proposed to consider as organic substances all such as 
contained more than one atom of C, his object in thus limiting the mini- 
mum number of atoms of C being that substances containing one atom of 
©, such as carbonic acid and marsh-gas, were formed in the mineral king- 
dom, and consequently, according to then existing views, could not be con- 
sidered as organic. Ilogical assuch a distinction is, we find it still adhered 
to in text books of very recent date: 

wet notion that organic substances could only be formed 

manifested only in organized beings, was 
by the by the isbowg of Wobler and olbe. The former obtained urea from am- 
monium cyanate ; while the latter, at a subsequent period, formed acetic 
sad, in ita preparation only euch ‘bly mineral substances as 
1 rahe, gia, and water. 

the ‘halbeentury following Wébler's first synthesis, chemists 
epee succeeded not only in making making from mineral materials many of the 
substances previously only formed in the laboratory of nature, but have 
also produced a vast number of carbon compounds which were previously 
unknown, and which, so far as we know, have no existence in nature. At 
the present time, therefor, we must consider as an organic substance any 
compound containing carbon, whatever may be ils origin and whatever its 
properties. Indeed, the name organic is retained merely as a matter of 
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convenience, and uot in any way a8 indicating the origin of these com- 
pounds. Although, owing to the great number of the carbon compounds, 
it is still convenient to treat of them as forming a section by themselves, 
their relations with the compounds of other elements is frequently very 

; indeed, within the past few years, compounds of silicon have been 
Satna which indicate the possibility that that element is capable of 
forming series of compounds es interesting in numbers and variety es 


cesta’ these are ect peculiarities exhibited by O én its com- 
pounds, which are not possessed to a like extent by any other element, 
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and which render the study of organic substances peculiarly interesting 
and profitable. 
In the study of the compounds of the other elements, we have to deal 
with a small number of substances, relatively speaking, formed by the 
union with each other of a large number of elements, With the organic 
substances the reverse is the case; for, although compounds have been 
formed whieh contain C along with each of the other elements, the great 
majority of the organic substances are made up of C, combined with a 
very few other elements ; H, O and N occurring in them most frequently. 

It is chiefly in the study of the carbon compounds that we have to deal 
with radicals (vee p. 23). Among mineral substances there are many 
Whose molecules consist ‘simply of « combination of two atoms; among 
organic substances there is none which does not contain a radical : indeed, 
oryanie chemistry bas been defined es “the chemistry of compound 


‘The atoms of carbon possess in a higher degree than those of any other 
element the power of uniting with each other, and in so doing of inter- 
changing valences. Were it not for this property of the C atoms, we could 
have but one saturated compound of carbon ‘snd hydrogen, CH, oF, 
expressed graphically : 


nie 


| There exist, however, a great nabs of such compounds, which differ 
from each other by one atom of C and two atoms of H. In these substances 
the atoms of C may be considered as linked together in a continuous chain, 
their free valences being satisfied by H atoms ; thus : 

H HHH H 


ate 


If now one H atom be removed from either of these combinations, we have 
& group possessing one free valence, and consequently univalent. ‘The 
decompositions of these substances show that. they contain such radical, 
and that their spiel formule are : ne 
CH, A, 
H HY 


CH, } : 
ae 
Homologous Series. 

It will be observed that these formule differ from each other by CH, 
or some multiple of CH,, more or less. In examining numbers of organic 
fubetances, which are closely related to each other in sheir propertien, we 
find that we can arrange the great majority of them in series, each term 
of which differs from the one tid CH, ; such » series is called an 

1 70 


Aomologous series. It will be readily understood that euch an arrange. 
ment in series vastly facilitates the remembering of the composition of 
organic bodies. In the following table, for example, are given the satu- 
rated hydrocarbons and their more immediate derivatives. At the head 
of each vertical column is an formula, which is the general 
formula of the entire series below it; n being equal to the numerical 


Position in the series, Howorosous Sans. 


‘Baturaced hydro- 
Aldehyde Aclda, Ketones, 
one, Cage +20. (CaHly.0. CaHly.0: 
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Bat the arrangement in homologous series does more for us than this. 
The properties of substances in the same series vary in regular gradation 
according to their position in the series ; thus, in the series of alcohols in 
the above table, the boiling-pointa of the first six are, 66.5.°, 78.4°, 96.7°, 
111.7°, 132.2°, 158.9° ; from which it will be seen that ili 


boiling-point 
of any one of them can be determined, with a maximum error of 3 , by 


taking the mean of those of its neighbors above and below. In this way 


wemay prophecy, to some extent, the propertios of a wanting member in Hy 


series before its discovery. The terms of any homologous seriea must 
all have the same constitution, i.c., their constituent atoms must be sim- 
ilarly arranged within the molecule. 
Isomerism—Metamerism—Polymerism. 
Two substances are said to be isomeric, or to be isomeres of each other, 
when they have the same centesimal composition. If, for instance, we anal, 


acetic acid and methyl formiate, we find that each body consista of C, O 
and H, in the following proportions : 


Carbon 


40 M=12x2 
Oxygen 53,38 32=16 x2 
Hydrogen . 6.67 4= 1x4 
100.00 60 
WL 


This similarity of centesimal composition may occur in two ways: the 
two substances may each contain in u molecule the same numbers of each 
kind of atom ; or one may contain in each molecule the same kind of atoms 
as the other, but in n higher multiple. In the above instance, for example, 
each substance may have the composition C,H,O, ; or one may have that 
formula and the other, C,H,,0,, or C,H,O, x 3. ‘In the former case the 
substances are said to be melameric, in the latter polymeric. Whether two 
substances are metameric or polymeric can only be determined by ascer- 
taining the weights of their molecules, which is usually accomplished by 
determining the up. gr. of their vapors (see p. 14). 

The sp. gr. of the vapor of acetic acid is the same as that of methyl 
formiate, and, consequently, each substance is made up of molecules, 
each containing CHO, But the two substances difter from each other 
greatly in their properties, and their differences are at once indicated by 
their typical or graphic formule : 


(C,H,0) (CHO)’} 9. 
{0 and (cH, fo 
or graphically : 
cH, H 
| od 
cooH 00H, 


Classification of Organic Substances. 


As the compounds of the other elements may be divided into classes, 
such as acids, bases, salts, etc., according to their chemical functions, the 
compounds of carbon also arrange themselves into certain well-defined 
groups, called by the French chemists functions—a term which it would 
be well to introduce into our own nomenclature. The properties of the 
functions of organic substances do not depend, like those of other com. 
pounds, upon the kind of atoms of which they are composed, but rather 
upon the arrangement of the atoms within the molecule ; and in this point 
we find the most prominent distinction between organic and mineral sub- 
stances. Arsenic, for instance, is poisonous in whatever form of chemical 
combination it may be, provided only that it can be rendered soluble, and 
therefor capable of absorption. Carbon, oxygen, and hydrogen, on the 
other hand, combine with each other to form substances having the most 
diverse action upon the economy—the fats and ordinary articles of 
food, on the one hand, and substances having such marked toxic powers 
as ether and oxalic acid, on the other—the differences between the prop- 
erties of the two substances depending entirely upon the numbera and 
positions in the molecule of the same kind of atoms. 
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SATURATED HYDROCARBONS AND THEIR DERIVATIVES. 


FIRST SERIES OF HYDROCARBONS. 
Suaiss CH.» 
A hydrocarbon is a compound of carbon and hydrogen only. It is satue 


rated when all the valences of all the constituent atoms are satisfied. 
The hydrocarbons of this series at present known are te following : 
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| | _Specitic 
|[Pormula.| gravity of 
| Tiguia. 


Bolling: 


Tape 
waleuCea- Name, Formula.” gine 
|Pegrade. a 


Tiquid, 
zi 
38, 1B6°-1B5" 


rear 


They form an homologous series whose general formula is C,H, . » 
and are known as from their stability ( parum = little, afinis = 
affinity). Their constitution is expressed typically by the formula 


Oe ss } and the rudicale C,H, ,,, of which they are the hydrides, are 


'Y78 designated as the radicals of the monoatomic alcohols. 


Corresponding to the higher terms of jhe series (those above the 
third) there are one or more isomeres, which may be arranged in four 
classes. (1.) The normal or regularly formed series, in which each C atom 
is linked to two other C atoms. (2.) Those in which one C atom is linked 
to three others. (3.) Those in which two C atoms are ench linked to three 
others. (4.) Those in which one C atom is linked to four others, The 
constitution of these series is explained by the graphic formule : 


(Ly (2) (3.) (4) 
cH, CH, CH, CH, 
| 
H—O-CH, u—b_cn, HC ~<—oH, 
| 
CH, H_¢_cH, CH, 


ie 


cx, 


CH, CH, CH, 


As all of these compounds are saturated they are incapable of being 

modified by addition, i.e. by the simple insertion of other atoms into the 
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molecule ; they may, however, be modified by substit ie. by the re- 

moval of one or more of their atoms and the substitution therefor of an 

atom or atome of different kind. 

Methyl hydride— Methane—Marsh-gas— Light carburetled hydrogen— 
Fire-damp—CH —16—is given off in swamps as a product of decomposi- 
tion of vegetable matter, in coal mines, and in the gases iseuing from 
the earth in the vicinity of petroleum deposits, Coal-gas contains it in 
the proportion of 36-50 per cent. It may be prepared by strongly heat- 
ing u mixture of sodium acetate with sodium hydrate and quicklime, 

It is a colorless, odorless, tasteless gas ; very sparingly soluble in H,O ; 
sp. gr. 0.5504. At high temperatures it’ is decom into C andi! 
It burns in air with a pale yellow flame. Mixed with air or O it explodes 
violently on contact with flame, producing water and carbon dioxide ; the 
latter constituting the after-damp of miners. ‘It is not affected by Cl in 
the dark, but under the influence of diffuse daylight one or more of the 
H atoms are displaced by an equivalent quantity of Cl. In direct sunlight 
the substitution is accompanied by an. efplosion. 

Petroleum.—Crude petroleum differs in composition and in physical 


OH, 


series, being found in the gases accompanying petroleum, is also held in 
She preamare if oppor in natural pockets), be- 


of the benzol series. 


Sp. gr. 0,79019-18; 
SSR gE OTB RE 


1 or petroleum ether, is farther separated by distillation into 
oth ta: Rhigoline, a highly inflammable liquid ; sp. gr. about 0.60, 
which boils at about 21° (70°F). It is used to produce cold by ite 
rapid evaporation, but its low boiling-point and in flammability render its 
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use dangerous. Gasoine; sp. gr. about 0.69-0.61; bolls at about TE 
(170° F.). 

Benzine or benzoline, sp. gr. about 0.78 ; boils at about 148° (298° F.), 
and is largely used in the artaasa solvent. It must not be confounded 
swith benzo oF benzene, C,H, (a. ¥)- 

‘The most important product of petroleum is that portion which distils 
above 183” (361° F-) aon which constitutes Lerosene, and other oils used 
for burning in lamps. An oil to be safely’used for burning in lamps 
should not “flash,” or give off inflammable vapor, below 60° (140° F.); 
and should not burn at temperatures below 65°.5 (150° F.). 

From the residue remaining after the separation of the kerosene, a 
variety of other products are obtained. Lubricating oils, of too high boil- 
ing-point for use in lamps. Paraffine, a white, crystalline solid, fusible at 
45°-65° (113°-149° F.), which is used in the arte for a variety of pur- 

formerly served by was, such es the manufacture of candles 
Livoratory it i very for coating the glass stoppers of bottles, and for 
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other purposes, as it is not affected by acida or by alkalies. It is odorless, 
tasteless, insoluble in H,O and in cold alcohol ; soluble in boiling alcohol 


and in ether, fatty and volatile oils, and mineral oils. It is also obtained 
by the distillation of certain varieties of coal, and is found in nature in 


the hydrocarbons of this series. 
Haloid Derivatives of the Paraffines. 


By the action of Br upon the parafines, or by the action of HCl, 
HBr or HI upon the corresponding hydrates, compounds are obtained in 
which one of the H ator if the hydrocarbon has been rej by on 
atom of Cl, Br or 1: C,H,+ Br, =C,H,Br + HBr, or C,H,OH + HCl 
= C,H,Cl+ H,0. These compounds may be considered as the chlorides, 
bromides or iodides of the alcoholic radicals; and are known as haloid 
ethers. 

‘When Cl ia allowed to act upon CH, it Zeplaces further number of 
Hi atoms until finally carbon tetrachloride, CCl, is produced. Consider- 
ing marsh gas as methyl hydride, CH,,H, the first product of substitution 
is methyl chloride, CH, Cl the second monochlormethyl chloride, CHCl, 
Cl; the third dicklormethyl chloride, or chloroform, €HCI,Cl; and the 
fourth carbon tetrachloride, CCl,. 

Similar derivatives are formed with Br and I and with the other hydro- 
carbons of the series. 

Methyl chloride—CH,Cl—50.5—is a colorless gas, slightly solu- 
ble in H,O, and having » sweetish taste and odor. It is obtained by dis- 
tilling together H,SO,, sodium chloride and methyl achobol. It may be 


condensed to a liquid which boils at —22° (—7°.6F.). It burns with a 
greenish fame, “Heated with potamiom hydateit converted into methyl 
leobol. 


Monochlormethy1 chloride—Methene chloride—Dichloromethane— 
Methylene chloride—Chloromethyl—OH,C1,C!—-85--is obtained by the 
action of Cl upon CH,Cl; or by shaking an alcoholic solution of chloro- 
form with powdered zinc and a little ammonium hydrate. In either case 
the product must be purified. 

It's a colorless oily liquid, boils at 40°42" (104°-107°.6 F.); ap. ge 
1.36 ; its odor is similar to that of chloroform ; it is very slightly’ soluble 
in FLO; and is not infammable. Like most of the chlorinated derivatives 
of this series, it is possessed of anesthetic powers. Its use as an anes. 
thetic is attended with the same (if not greater) danger as that of chloro- 
form. 

Dichlormethy! chloride—Methenyl chloride—Formyl 
Trichloromethane—Chloroform—Chloroformum (U. 8, Br.)—OHC1,Cl— 
120.5—is obtained by heating in a capacious still 25-40 litres (9-11 gall) 
of H.0, adding 5 Kilos (11 lbs.) of recently alacked lime and 10 kilos ( 
Ibe.) of chloride of lime ; 2.5 kilos (24 qt) of alcohol are then added and 
the temperature quickly raised until the product begins to distil, when 
the fire is withdrawn, heat being agai ied toward the end of the 
reaction. The crude chloroform so obtained is purified, first by agitation 

175 
with HSO then by mixing with alechol and recently ignited potassium 
Garbonitdnad distilling the mixture ogres 

It isa colorless, volatile liquid, having strong, ble, ethereal odor, 
and a sweet taste; sp. gr. 1.497 ; very sparingly soluble in H,0; miscible 
with aleobol and ether in all proportions ; boils at 60°.8 (141°4 F.). It is 
‘a good solvent for many substances insoluble in HO, such as phos 
phorus, iodine, fats, resins, caoutchouc, gutta-percha and the alkaloids. 

It ignites with difficulty, but burns from a wick with a smoky, red 
flame, bordered with green. It is not acted on by H,SO,, except after long 
contact, when HCl is given off. In direct sunlight Cl converts it into OCI, 


149 


MEDICAL STUDENT'S CHEMISTRY 


and HCl. The alkalies in aqueous solution do not act upon it, but when 
heated with them in alcoholic solution it is decomposed with formation of 
chloride and formiate of the alkaline metal. When perfectly pure it is not 
‘altered by exposure to light; but if it contain compounds of N, even in 
very minute quantity, it is gradually decomposed by solar action into HCl, 
Cl and other substances. 

Turonrries.— Alcohol, if present in large amount, lowers the sp. gr. of the 

chloroform, and causes it to fall through H,O in opaque, pearly drops. If 

wnt in small amount it produces a green color with ferrous dinitrosul- 
phide (obtained by acting on ferrous chloride with a mixture of potassium 
nitrate and ammonium hydromulphide). Aldehyde produces a brown color 
when CHCl, containing it is heated with liquor potasse. Hydrochloric 
acid reddens blue litmus, and causes a white precipitate in an nqueous 
solution of silver nitrate sheken with cbloroform. Methyl aud empyreu- 
matic compounds are the most dangerous'of the impurities of chloroform. 
Their absence is recognized by the following characters: (1.) When the 
Ghlorofora ie shaken with an equal volume of colorless H.S0, and allowed 
to stand 24 hours ; the upper (chloroform) layer should be perfectly color- 
Jess, and the lower (acid) layer colorless or faintly yellow. (2.) When a small 
quantity is allowed to evaporate spontaneously, the last portions should 
hhave no pungent odor, and the remaining film of moisture should have no 
taste or odor. other than those of chloroform. 

ANALYTICAL —(1) Add a little alcoholic solution of potash 
‘and 2-3 drops of aniline and warm ; n disngreeeble odor, resembling that 
of witcb-bazel, is produced 

(2) Vapor of CHCl, when passed through a red-hot tube, is decom- 
posed with formation of HCI and Cl, the former of which is recognized by 
the production of a white ppt, soluble in ammonium hydrate, in wn acid 
solution of silver nitrate. ‘This test does not afford reliable results when 
the substance tested contains « free acid and chlorides. 

(8) Dissolve about 0.01 Gm. of f naphthol ina small quantity of KHO 
solution, warm, and add the suspected liquid; a blue color is pro- 
duced. 

‘Toxtooroor.—The action of chloroform varies as it ia taken by the 
stomach or by inhalation. In the former case, owing to its insolubility, 
but little is absorbed, and the principal action is the local irritation of 
the mucous surfaces. Recovery haa followed a dose of four ounces, and 
death lias been caused by one drachm, taken into the stomach. Chloror 
form vapor acts much more energetically, and seems to owe ite potency 
for evil to its paralyzing influence upon the nerve-centres notably upon 
those of the heart. While persons suffering from heart disease are particu- 
lary susceptible tothe paralyzing effoct of chloroform vapor, there are many 
cases recorded of death from the inhalation of small quantities, properly 
dilated, in which no beart lesion was found upon a post-mortem examina 
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tion. Chloroform is apparently not altered in the system, and is elimi- 
nated with the expired air. 

No chemical antidote to chloroform is known. When it has been 
swallowed, the stomach-pump and emetics ure indicated ; when taken by 
inhalation, a free circulation of air should be established about the face ; 
artificial respiration and the application of the induced current to the sides 
of the neck should be reso1 to. 

The nature of the poison is usually revealed at the autopsy by ita 
peculiar odor, which is most noticeable on opening the cramial and tho- 
racic cavities. In a toxicological analysis, chloroform is to be sought for 
especially in the lungs and blood. These are placed in a flask; if acid, 
neutralized with sodium carbonate ; and subjected to distillation at the 
temperature of the water-bath. The vapors are through a tube of 
difficultly fusible glass ; st first the tube is heated to redness for about an 
inch of its length, and test No. 2 applied to the issuing gas. The tube is 
then allowed to cool, and the di tillate collected in w pointed tube, from 
the point of which any CHCl, is removed by a pipette and tested nceording 
to Nos. 1 and 8 above. 

Carbon tetrachloride—Chlorocarbon—COl,—154—is formed by the 
prolonged action, in sunlight, of C] upon CH,Cl or CHCl, ; or more rapidly, 

¥ passing Cl, charged with vapor of carbon disulphide, through a red-hot 
tube, and purifying the product, 
_ It iss colorless, oily liquid, insoluble in H,O ; soluble in alcohol and 
in ether ; sp. gr. 1.56; boils at 78° (172°.4 F} Its vapor is decomposed 
sta red heat nto s mixture of the dichloride, C,Cl,, trichloride, C,Cl,, and 

Methyl bromide—CH,Br—95.—A colorless liquid; sp. gr. 1.664; 
boils at 13° (65.4° F.); formed by the combined Pe aIEP an Rion 
methyl hydrate. 

Dibromomethyl bromide—Methenyl bromide—Formyl bromide— 
Bromoform—OHBr,, Br—253—is prepared by gradually adding Br to a 
cold solution of potassium bydrate in methyl alcohol, until the liquid 
begins to be colored ; and rectifying over calcium chloride. 

‘A colorless, aromatic, sweet liquid ; sp. gr. 2.13; boils at 150°-152° 
(302°-306° F.); solidifies at —9° (15°.8 F.); sparingly soluble in HO ; 
soluble in aleohol and ether. Boiled with sleoholie potash it is decom- 
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posed in the same way as is CHCl. 

Its physiological action ia similar to that of CHCl, It occurs as an 
impurity of commercial Br, accompanied by carbon tetrabromide, CBr 

‘Methyl jodide—CH I—142—n colorless liquid, sp. gr. 2.237 ; boils 
at 45° (113° F.); burns with difficulty, producing violet vapor of iodine. 
It ia prepared by a process similar to that for obtaining the bromide ; and 
is used in the aniline industry. 

Dilodomethy] iodide— Metheny! iodide—Formyl iodide—Iodoform— 
Jodoformum, U, S—CHI,I—394.—Formed, like chloroform and bromoform, 
by the combined action of potash and the halogen upon alcohol ; it is also 
produced by the action of I upon a great number of organic substances, 
Ena is usually prepared by heating mixture of alkaline carbonate, HO, 
I and ethylie alcohol, and purifying the product by recrystallization from 


alcohol. 

Todoform is a solid, orystallizing in yellow, hexagonal plates, which 
melt at 116°-120° (239°-248" F.), It may be sublimed, a portion being 
decomposed. It is insoluble in water, acids, and alkaline solutions: solu- 


ple in alcohol, ether, carbon disuln'ide, and the fatty and efsential oils: 


U7 
the solutions, when exposed to the light, undergo decomposition and 
assume a violet-red color. It has a sweet taste and a peculiar, penetrating 
odor, resembling, when the vapor is largely diluted with air, that of 
saffron. When heated with potash, a portion is decomposed into formiate 
and iodide, while another portion is carried off unaltered with the aqueous 
vapor. It contains 96.7% of its weight of iodine. 

Ethyl chloride—Hydrochioric or muriatic ether—CH,Cl—64.5.—A 
colorless, white, ethereal liquid; boils at 11° (51°.8 F);' obtained by 
passing gaseous HCl through ethylic alcohol to saturation’ and distilling 
over the water-bath. 

Ethyl] bromide — Hydrobromiz ether — O,H,Br —109.—A colorless, 
ethereal liquid ; boils at 40°.7 (105°.3 F.); obtained by the combined 
setion of P and Br on etbylie alcohol 

1 iodide—Hydriodic ether—O,H,I—156—is prepared by placin, 
sbsolute aloobol and P in a vessel surrounded by a freezing mizivre and 
jually adding 1; when the action has ceased, the liquid is decanted, 
led over the water-bath, and the distillate washed and rectified. 
is a colorless liquid ; boils at 72°.2 (162° F.) ; haa powerful, ethereal 
odor ; burns with difficulty. Tt is largely used in the aniline industry. 


MONOATOMIC ALCOHOLS. 
Sears C,H, ,,0. 


‘The following is » list of the terms of the primary series which have 
been studied, and their prominent physical properties. 


— | eet seem | fe | ||: ie 
Methyl hydrate...... CHO 66°.5 0.814 
Ethyl hydrate... C,H.O 78°. 0.8005 
Propyl hydrate, CHO 96°.7 | 0,820 
Butyl hydrate. . O.H\.0 114.7 | 0.817 
Amy] hydrate C,H,.0 132° 
Hexyl hydrate C.H,,0 150° 0,820 
Heptyl hydrate, ....... 6.06 C)H..0 } 168° 
Octyl hydrate... . 2.6... ce 0.4, 0 186° 
Kooy hydrate. O4tt0 ao | 
Deoy! hydrate, CioHn0 | 
Cetyl hydrate ..,.......... | CHO | 
Cory! hydrate , CHO | | 
Mytioy) bydrate 5.50 CroHex0 | 
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The name alcohol, formerly applied only to the substance now pop- 
ularly so called, lias gradually come to be used to designate a large class 
of important bodies, of which yinic alcohol is the representative. These 
substances are mainly characterized by their power of entering into 
double decomposition with acids, to form neutral compounds, called com- 
pound ethers, water being at the same time formed, at the expense of both 
alcohol and acid. They are the hydrates of hydrocarbon radicals, and ax 
such resemble the metallic hydrates, while the compound ethers are the coun- 
ter parts of the metallic salts : 


150 


MEDICAL STUDENT'S CHEMISTRY 
(C,H, (C,H,0) 1g _ (C,H,0 H 
i fo+' f O= CER} Fo+ fo 
ee aren Cag atu 


K (C,H,0) 1 4 —(C,H,0)} 5, H 
nfto+ W fo=t # fort to 


Totamium Acetic acid, Potarsiom ‘Water, 
hydrate. tale 


As the metallic hydrates may be considered as formed by the union of 
one atom of the metallic element with a number of groups OH’, corre- 
sponding to its valence, so the alcohols are formed by union of sn unosi- 
dized radical with « number of groups OH’, equal to or less than the num 
ber of free valences of the radical. When the alcohol contains one OH, 
it is designated as monoatomic ; when two, diatomic; when three, tri- 
tome, ete. 

The simplest alcohols are those of this series derivable from the 
saturated hydrocarbons, and having the general formula C,H,,,,0, or 
OF ‘They may be formed eynthetially: (1-) By acting upon the 
corresponding iodide with potassium hydrate :C,H,I + KIO = KI + C,H, 
OH. (2) From the alcohol next below it in the series, by direct addi: 
tion of CH, only, however, by a succession of five reactions. (3.) By the 
action of H\SO, and H,O upon the corresponding hydrocarbon of the se~ 
ries C,H, 

‘The saturated monoatomic alcohols are, however, not limited to one 
corresponding to each slooholie radical. ‘There exist—corresponding to the 
higher alcohols—a number of substances having the same centesimal com- 
position and the same alcoholic properties, but differing in their physical 
characters and in their products of decomposition and oxidation. These 
isomeres have been the subject of much careful study of late years. It 
ins been found that the molecules of methyl, ethyl, and other higher aleo- 
hols are made up of the group (CH,OH)' united to H or to O,H,,.,, thus : 


CH,OH CH,OH CHOU 
\ 
kt bu, ¢.H, 
aethy! sob thy eb roy alcohol 


and all monoatomie alcohols containing this group, CH,OH, have been 
designated as primary alcohols, Isomeric with these are other bodies, 


79 
a ree pn ert ered ae Mee 
(CH,OBY’ cH, 
Den nony" 
cH, Glo 
peop seth, opi che 


And further, other isomeric substances are known which contain the 
group (COH)”, and which are called tertiary alcohols, thus : 


(CH,OHY’ C,H, cH, 
.H, (CHOH)” —(C,H,)— dou. yt 
A, Hi, 
,H,,0 C,H,0 C,H,,0 
“ge “a baila 


The alcohols of these three classes are distinguished from each other 
principally by their products of oxidation. The primary alcohols yield by 
oxidation, firstan aldehyde and then an acid, each containing the same num- 
ber of C atoms as the alcohol, and formed, the aldehyde by the removal of 
H, from the group (CH,OH), and the acid by the substitution of 0 for H, 
in'the same group, 


CH,OH COH COOH 

1 

bu, bn, bu, 
thy! aloohol. Bebyl aldehyde, Acetic ncid. 


In the case of the alcohols, the first product of oxidation is a 
ketone, containing the same number of C atomaas the alcohol, and formed 
by the substitution of O for HOH in the distinguishing group : 


GRANDDAD'S BOOK OF CHEMISTRY 151 MEDICAL STUDENT'S CHEMISTRY 
potash, and soda. 

CH, is “Methyl hydrate is not affected by exposure to air under ordinary cir- 

get ie cuinstances, but in the preseuee of platinum-black it is oxidized, with for- 

i mation of the corresponding aldehyde and acid, formic acid. Hot HNO, 

ba ie decomposes it with formation of nitrous fumes, formic acid and methyl 

5 1s nitrate. It ia acted upon by H,SO, in the same way as ethyl alcohol. 

Seocndney ron Prop etcoe The organic acids form methyl ethers with it. With HCl under the in- 

rs fluence of a galvanic current, it forms an oily substance having the com- 
The tertiary alcohols yield by oxidation ketones or acide, whose molecules Position C,1f,C10. 


contain a less number of © atoms than the aleobol from which they are 
lerive 

But the complication does not end here ; isomeres exist ding 
to the higher alcohols, which afe themeelves primary alcohols, and contain 
the group (CH,OH)'. Thus there exist no leas than seven distinct sub- 
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stances, all having the centesimal composition of amyl alcohol, C,H.,0, and 
the properties of alcohols; and theoretical considerations point to the 
probable existence of an eighth, Of these eight substances, four are pri- 
mary, three secondary alcohols, and the remaining one a tertiary alcohol. 
‘As cach of these bodies contains the group of atoms characteristic of the 
class of alcohol to which it belongs, it is obvious that the differences ob- 
served in their properties are due to differences in the arrangement of 
the other atoms of the molecule. Experimental evidence, which it would 
require too much space to discuss in this place, has led chemists to ascribe 
the following formule of constitution to these isomeres. 

Primary amylic alcohols : 


CH,—CH,—CH,—CH,—CH,,0H 


Normal amylic aleobot. 


cn, 
Gi! »CH—CH,—CH, OH 
‘ets amyl alos of termentaton 


CH, 
ou,_oH! >CH—CH,,OH 


Inactive amylie aloshol of fermentation. 


COHN, 
CH;—C—CH,OH 
CH,/ 


"“Goknown. 


Secondary amylic alcohols : 


cH,—oH, 
Git —cH POH. 08 
itil cabin 


cH, 
oH,—cu,— cH: pC#.0H 


AMetay!-propy! carbinel. 


CH, 

on » OH,OH 

Gu pon’ / 
‘Methyl-taopropy! carbinol. 


Tertiary amylic alcohol : 


CH\—C,OH 
cH,—CH,/ 


Methyl hydrate—Carbinol—Pyrozylic spirit— Wood spirit CH HO 
—32—may be formed from marsh-gas, CH,H, by first converting it into 
the iodide and acting upon thia with potassium hydrate : CH,I + KHO = 
KI + CH.HO. It is usually obtained by the destructive distillation of 
wood. The crude wood vinegar so produced is a mixture of acetic scid 
and methyl alcohol with a variety of other products. The crude vinegar, 
separated from tarry products, is redistilled ; the first tenth of the distil- 
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Inte is treated with quicklime and again distilled ; the distillate treated 
with dilute H,SO, ; decanted and again distilled. The product, still quite 
impure, is the wood alcohol, wood naphtha, or pyrozylic apirit of commerce. 
The pure hydrate can only be obtained by decomposing a crystalline com- 
pound, such sa methyl oxalate, and rectifying the produet until the boiling- 
point is constant at 66°.5 (151°.7 F.).. 

Pure methyl alcohol is a colorless liquid, having an ethereal and alco- 
hol odor, and a sharp, burning taste; ep. gr. 0.814 at 0°  boile at 66°.6 
(151°.7 F.) ; burns with a pale flame, giving lees heat than’ that of ethylic 
alcohol ; mixes with water, alcohol, and ether in all proportions ; is a good 
solvent of resinous substances, and also dissolves sulphur, 


render it unfit for 
gusting odor and taste which crude wood alcohol owes to certain empy- 
Teumatic products which it contains. Spirits so treated are not subject 
to the heavy duties imposed upon ordinary alcohol, and are, therefor, 
largely used in the arts and forthe preservation of anatomical preparations 
It ountains one-ninth of its bulk of wood naphtha. 

Ethyl hydrate—Ethylic alcohol—Methyl carbinol—Vinic alcohol—Al- 
cohol—Spirits of wine—C,H HO—46. 

Purpanarton.—Industrially aloohol and alcoholic liquids are obtained 
from substances rich in starch or glucose. 

The manufacture of alcohol consists of three distinct a: Lat, 
the conversion of starch into + 24, the fermentation of the saccharine 
liquid ; 8d, the separation, by distillation, of the alcohol formed by fer- 
mentation. The raw materials for the first process are malt and some sub- 
stance (grain, potatoes, rice, corn, ete.) containing starch. Malt is barley 
which has been allowed to germinate, and, at the proper stage of germina- 
tion, roasted. During this growth there is developed in the barley a 
peculiar nitrogenous principle called diastase. The starchy material is 
mixed with a suitable quantity of malt and water, and the mass maintained 
at a temperature of 65°-70" (149°-158° F.) for two to three hours, 
during which the diastase rapidly converts the starch into dextrin, and 


1, butyl, and amy) alcohols. 
Contains 3-16 per cent. of 
by the third process, that of distillation 


In some cases alcohol is prepared from fluida rich in glucose, such as 
grape-juice, molasses, syrup, etc. ; in such cases the first process becomes 
unnecessary. 

‘Commercial alcohol always contains H,O, and when pure or absolute 
alcohol is required, the commercial product must be mixed with some hy- 
groscopic solid substance, such as quicklime, from which it is distilled 
after having remained in contact twenty-four hours. 

Fersewtarioy.—This term, derived from fervere = to boil, was origi- 
nally applied to alcoholic fermentation, by reason of the bubbling of the 
saccharine liquid caused by the escape of CO, ; subsequently it came to be 
applied to all decompositions similarly attended by the escape of gas. 

‘At present it is used by many authors to apply to a number of hetero- 
geneous processes ; and some writers distinguish between “true” and 
“false” fermentation. It is best, we believe, to limit the application of 
the term to those decompositions designated as true fermentations. 

Fermentation is a decomposition of an organic substance, produced by the 

of nutrition of a low form of animal or vegetable life. 

The true ferments are therefor all organized beings, such as torula cere- 
visi, producing alcoholic fermentation ; penicillium glaucum, producing 
lactic ncidl fermentation ; and mycoderma aceti, producing acetic acid fer- 
mentation. 

‘The false fermentations are not produced by an organized body, but 
by a soluble, unorganized, nitrogenous substance, whose method of action 
is ns yet imperfectly wodetood, They mayb, t therefor, designated by 
the term cryptolyeis. Dit pepain an in are cryptolytes. 

Proreetiza.—Alcohol is a thin, colorless, transparent liquid, having » 
spirituous odor, and a sharp, burning taste; sp. gr. 0.8095 at 0°, 0.7939 at 
16° (59° F.) ; it boils at 78°.5 (173°.8 F.), and has not been solidified ; at 
tem below —90° (—130° F,) it is viscous. It mixes with water 
in all proportions, the union being attended by elevation in temperature 
and contraction in volume (after cooling to the original temperature). It 
also attracts moisture from the air to euch a degree that absolute alcohol 
only remaina such for a very short time after its preparation. It is to this 
power of attracting 11,0 that alcohol owes its preservative power for animal 
substances. It is a very useful solvent, dissolving a number of gases, 
most of the mineral and organic acids and alkalies, most of the chlorides 
and carbonates, some of the nitrates, all the sulphates, essences, and resins. 
Alcoholic solutions of fixed medicinal substances are called /inctures ; thoer 
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of volatile principles, spirits. = 
The nction of oxygen upon alcohol varies according to the conditions. 
Under the influence of energetic oxidants, such es chromic acid, or, when 
alcohol is burned in the air, the oxidation is rapid and complete, and is 
attended by the extrication ‘of much heat, and the formation of carbon 
dioxide and water: C,If,0 + 80, =2CO, +. 3H,O. Mixtures of air and 
vapor of alcohol explode upon contact with fame. If a less active oxidant 
be used, such as platinum-black, or by the action of atmospheric oxygen at 
low temperatures, a simple oxidation of the alcoholic radical takes place, 
with formation of acetic acid ©) } 0+0, CHO i 0 + HO, reaction 
which is utilized in the manufacture of acetic acid and vinegar. If the 
oxidation be still further limited, aldehyde ia formed: 2C,H,0 + 0, = 
2C,H,O + 2H,0. If vapor of aleohol be passed through a tube filled with 
platinum sponge and heated to redness, or ifs coil of heated platinum 
wire be introduced into an atmosphere of aloohol vapor, the products of 
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oxidation are quite numerous : among them aro water, ethylene, aldehyde, 
acetylene, carbon monoxide, and acetal. Heated platinum wire introduced 
into vapor of alcohol continues to glow by the heat resulting from the oxi- 
dation, a fact which las been utilized in the thermocautery. 


Chlorine and bromine act energetically upon alcohol, producing a num- 
ber of chlorinated and brominated derivatives, the lucts being 
chloral and bromal (q. v.). If the action of Cl be moderated, aldehyde and 
HCI are first produced. 


dissolve in alcohol, but react 'pon it slowly ; the solution turns brown and 
contains an neetate. If alcohol be gently heated with HNO, and nitrate of 
silver or of mercury, a gray precipitate falls, which is silver or mercury 
fulminate. 

Vantryes.—It occurs in different degrees of concentration : absolute 
alcohol is pure alcohol, C,H,0. It is not purchasable and must be made 
‘as required ; the so-called absolute alcohol of the shops is rarely stronger 
that 98 per cent. Alcohol (U. S.), sp. gr. 0.820, contains 94 per cent, by 
volume, and spiritus rectifioalus (Zr. ap. gr. 0.888, contains 84 per cont 
This is the ordinary rectified spirit used in the arts. Alcohol dilutum (U. 8.) 
= Spiritus tenuior (r.), ap. gr. 0.920, used in the preparation of tinctures, 
contains 63 per cent. It is of about the same strength as the proof spirit 
of commerce. 

Anuurrcut, Cxanucrana—(I.) Heated with » small quantity of solution 
of potassium dichromate and H.SO,, the liquid assumes an eimerald-green 
color, and if the quantity of C,H,O'be not very small, the peculiar fruity 
odor of aldehyde is developed. 

(2.) Warmed and treated with a few drops of potash solution and a 
senall quantity of iodine, an aleoholic liquid deposits a yellow, crystalline 
ppt. of iodoform, either immediately or after a time. 

(3.) It HINO, be added to « liquid containing 0,H,0, nitrous ether, 
recognizable by its odor, is given off. Ifa solution of mercurous nitrate with 
excess of HNO, be then added, and the mixture heated, a further evolu- 
tion of nitrous éther occurs, and a yellow-gray deposit of fulminating mer- 
cury is formed, which may be collécted, washed, dried and exploded. 

(4.) If an alcoholic liquid be heated for a few moments with H.SO, di- 
luted with H,O and distilled, the distillate on treatment with 80, and 

tassium permanganate, and afterward wi iam hyposulphite, yi 
Tiehyde, which may be recognized by the production of a violet col 
with a dilute solution of fuchsin. 

None of the above reactions, taten singly, is characteristic of alcohol. 

‘Action on THe Economy.—In a concentrated form, alcohol exerts a de- 
hydrating action upon animal tissues with which it comes in contact ; 
causing coagulation of the albuminoid constituents When diluted, 
ethylie alcohol may be a food, a medicine, or a poison, according to the 
dose and the condition of the person taking it. When faken in Sesamive 

loves, or in large doses for ime, it produces symptoms 
lesions characteristic of pure Sroatinas ‘toute’ or chronia, modiGed or 
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aggravated by those produced by other substances, such as amy! alcohol, 
which accompany it in the alcoholic fluids used as beverages. Taken in 
moderate quantities, with food, it aids digestion and produces a sense of 
comfort and exhilaration. As a medicine it is the most valuable of 
stimulants, 

Much has been written concerning the value of alcohol as a food. If 
it have any value as such, it is as a producer of heat and force by its ox- 
idation in the body ; experiments have failed to show that more than a 
small percentage (16 per cent. in 24 hrs.) of medium doses of alcohol in. 
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are eliminated by all channels ; the remainder, therefor, disappears 
in the body, as the ides that it can there ‘accumulate ” is entirely unten- 
able. That some part should be eliminated unchanged is to be expected 
from the rapid diffusion and the high volatility of alcohol. 

On the other hand, if alcohol be oxidized in the body, we should es- 
pect, in the absence of violent muscular exercise, an increase ‘in tem 
ture, and the ap; cc in the excreta of some product of oxidation of 
alcohol: aldehydo, aoetio acid, carbon dioxide, or water, while the elimi, 
nation of nitrogenous excreta, urea, etc., would remain unaltered or be 
diminished. While there is no doubt that excessive doses of alcohol pro- 
duce a diminution of temperature, the experimental evidence con- 
cerning the action in this direction of moderate doses is confligting and 
incomplete. Of the products of oxidation, aldehyde has not been detected 
in the excreta, and acetic acid only in ‘the intestinal canal. The elimi- 
nation of carbonic acid, as such, does not seem to be increased, although 
Positive information upon this point is wanting. If acetic acid be pro- 
‘duced, this would form an acetate, which in turn would be oxidized to a 
carbonate, and eliminated as such by the urine. ‘The elimination of water 
under the influence of large doses of alodhol is greater than at other times: 
but whether this water is produced by the oxidation of the hydrogen of 
the alcohol, or is removed from the tissues by its debydrating action, is an 
‘open question. 

ile physiological experiment yields only uncertain evidence, the 
experience of arctic travellers and others shows that the use of alcohol 
tends to diminish rather than increase the capacity to withstand cold. 
The experience of athletes and of military commanders is that intense 
and prolonged muscular exertion can be best performed without the use 
of alcohol. ‘The experience of most literary men is that long-continued 
mental activity is more difficult with than without aleohol. 

In cases of acute poisoning by aleohol, the stomach-pump and catheter 
should be used as early as possible. A’ plentiful supply of air, the cold 
douche, and strong coffee are indicated, 

Alcoholic Beverages.—The variety of beverages in whose prepara: 
tion aleoholic fermentation plays an important part is very great, and the 
products differ from each other materi in their composition and in their 
physiological action. They may be divided into four classes, the classifi- 
cation being based upon the sources from which they are obtained nd 
upon the method of their preparation. 

I—Those prepared by the fermentation of malted grain—bers, ales, 
and porters. 

I.—Those prepared by the fermentation of grape juice—wines. 

I1.—Those prepared by the fermentation of the juices of fruits other 
than the grape—cider, fruitacines. 

IV.—Those prepared by the distillation of some fermented saccharine 
liquid—ardent spirits. 
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Beer, ale, and. ‘are aqueous infusions or decoctions of malted grain, 
fermented and fiavored with 


Lorre lrg eee pation preetces the soluble con- 
nts of grain employed ; dextrin and glucose, juced during 
the malting ; alcohol and carbon dioxide, produced as the fermen- 
tation ; and the soluble constituents of the flavoring material. The al- 
coholic strength of malt liquors varies from 1.5 to 9 percent. Weiss beer 
contains 1.5-1.9 per cent.; Inger, 4.1-4.5 per cent. ; bock beer, $.88- 
5.23 per cent. ; London porter, 5.4-6.9 per cent. ; Burton ale, 5.9 
cent. ; Scotch ale, 8.5-9 per cent. Malt liquors all contain a considera 
quantity of nitrogenous material (0.4-1 per cent. N), and suecinie, lactic, 
and acetic acids. The amount of inorganic material, in which the phos. 
phates of potassium, sodium, and magnesium predominate largely, varies 

m 0.2 to 0.3 per cent. The ep. gr. is from 1.014 to 1.033, 

The adulterations of malt liquors are numerous and varied. Sodium 
carbonate is added with the double pu of neutralizing an excess 
of acetic acid and increasing the foam. ‘The most serious adulteration 
consists in the introduction of bitter principles other than hops, and nota- 
bly of strychnine, cocculus indicus (picrotoxin), and picrie acid, 

Wines are produced by the fermentation of grape-juice : in the case of 
red wines the marc, or mass of skins, seed and stems, is allowed to remain 
in contact with the must, or fermenting juice, until by production of al- 
cohol, the liquid dissolves a portion of the coloring-matter of the skins, 
A certain proportion of tannin is also dissolved, whose presence is neces. 
sary to prevent stringiness. Sweet wines are produced from must rich in 
glucose and by arresting the fermentation before that sugar has been com- 
pletely decomposed. Dry wines are obtained by more complete fermen- 
tation of must less rich in glucose. Tartaric acid is the predominating 
acid in grape-juice, and as the proportion of alcohol increases during fer 
mentation the acid potassium tartrate is deposited. 

Most wines of good guality improve in favor with age, and this im- 
provement is greatly hastened by the process of pasteuring, which con- 
sists in warming the wine to » temperature of (140° F.), without 
contact of air. 

Light wines are those whose percentage of alcohol is less than 12 per 
cent. In this class are included the clarets, Sauternes, Rhine, and Moselle 
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iy prepared they are 


new, however, 


of 


and generally of lower alcoholic than the clarets. ‘The Burgandy 
end Rhone wines are celebrated for their high flavor and body ; they are 
not strongly alcoholic, but contain a quantity of nitrogenous ma- 
terial, to which they are indebted for their notoriety as developers of 


gout, Our native American wines, particularly those of the Ohio Valley 
and of California, are yearly improving in flavor and quality ; they more 
closely resemble the “Rhine wines and Sauternes than other European 
wines, 

‘Heavy wines are those whose alcoholic strength is greater than 12 per 
cent., usually 14 to 17 percent.; they include the sherries, ports, Madeiras, 
Marsala, and some California wines, and are all the products of warm 
climates, Sherry is an amber-colored wine, grown in the south of Spain, 

Vinum Xericum (Br.). Marsala closely resembles sherry in appearance, 
and is frequently substituted for it. Port is a rich, dark red wine, grown 
in Portugal. 

‘The adulteration of wine by the addition of foreign substances is 
confined almost entirely to their artificial coloration, which is produced by 
the most various substances, indigo, logwood, fuchsine, ete. The sddi- 
tion of natural constituents of wines, obtained from other sources, and the 
mixing of different grades of wine are, however, extensively practised. 
Water and alcohol are the chief substances so added ; an excess of the 
former may be detected by the taste, and the low sp. gr. after expulsion of 
the uleohol. Most wines intended for export are Jord by the addition 
of alcohol ; when the alcoholic spirit used is free from amyl alcohol, and is 
‘added in moderate quantities, there can be no serious objection to the 
practice, especially when applied to certain wines which, without such 
treatment, do not bear transportation. : : i 
with those of a poorer quality is extensively practised, particularly with 
champagnes, clarets, and Burgundies, and is perfectly legitimate. The 
same cannot be said, however, of the manufacture of factitious wine, 
either entirely from materials not produced from the grape, or by con- 
converting white into red wines, or by mixing wines with a 
alcohol, ete., to produce imitations of wines of a different class, an indus- 
try which flourishes extensively in Normandy, at Bingen on the Rhino, 
and at Hamburg. The wines so produced are usually heary wines, port 
and sherry so-called. ‘ 

Cider is the fermented juice of the apple, prepared very much in the 
same way as wine is from .grape-juice, and containing 8.5 to 7.6 per cent. of 
alcohol. It is very prone to acetous fermentation, which renders it sour 
and not only unpalatable, but liable to produce colic and diarrhoea with 
those not hardened to ita use. . es 

‘Spirits are alcoholic beverages, prepared by fermentation and distills- 
tion. They differ from beers and wines in containing a greater propor- 
tion of alcohol, and in not containing any of the non-volatile constituents 
of the grains or fruits from which they ate prepared. Besides alcohol 
and water they contain acetic, butyric, valerianic and cnanthic ethers, 
to which they owe their flavor ; sometimes tannin and coloring matter 
derived from the cask ; amylic aleohol remaining after imperfect puriice- 
tion ; sugar intentionally added ; and caramel. It is to the last-named sub- 


stance that all dark spirits owe their color ; although, after long keeping dissol 


in wood a naturally colorless spirit assumes a straw color. 

‘The varieties of spirituous beverages in common use are: 

Brandy, spiritus vini gallici (U. 8, Br.), obtained by the distillation 
of wine, and manufactured in France and in California and Ohio. It is of 
sp. gr. 0.929 to 0.934, is dark or light in color, according to the quantity 
of burnt sugar added, and contains about 1.2 per cent. of solid meter. 
‘American whiskey, xpiritus frumenti (U. S.), prepared from wheat, rye, 
barley, or Indian corn; has'a sp. gr. of 0.922 to 0.937 and contains 0.1 to 
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0.3 per cent.of solids. Scotch and Irish whiskies, colorless spirits distilled 
from fermented grains: sp. gr. 0.915 to 0.920, having a peculiar smoky 
flavor produced by drying the malted grain by a peat fire. Gin, also dis- 
tilled from malted grain, sp. gr. 0.930 to 0.944, flavored with juniper, and 
sometimes -fraudulently with tine. Rum, a spirit distilled from 
molasses, and varying in color and flavor from the dark Jamacia rum to the 


‘The mixing of fine gradea of wine ( (*] 
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stones being cracked and the 
fruit ; bdmmel, with cummin 


noyeau, with peach and apricot kernel. 

Propyl hy — Bthyl carbinol--Primary propyt alcohol—O,H,OH 
60h prodtned, slong with othylia alcchol during formentaticn, ‘and 
obtained by fractional distillation of mare brandy, from cognac oil, huile de 
mare (not to be confounded with oil of wine), an oily matter, possessin 
the flavor of inferior brandy, which eparaten from mare brandy, distilled 
at high temperatures ; and from the residues of manufacture of alcohol 
from beet-root, grain, molasses, etc. It in a colorless liquid, has a hot 
alcoholic taste, and & fruity odor ; boils at 96.7° (206°.1 ¥°); and is mis- 
cible with water. It has not been put to any use in the arts. Its intoxi- 
cating and poisonous actions are greater than those of ethyl alcohol. It 
existe in emall quantity in cider. 

Buty] alochola—0,H.OH—74.—Of the four butyl alcohols theoret- 
ically possible three are known to exist : 

Primary normal butyl alcohol—Butyl alcohol of fermentation—Propyl 
carbinol—CH, —CH,—CH,—CH, OH —is formed in srnall quantities during 
alcoholic fermentation, and may be obtained by repeated fractional dis- 
tillation from the oily liquid left in the rectification of vinic alcohol. It 
is a colorless liquid; boils at 114°.7 (238°.5 F.). It ia more actively poi- 
sonous than ethy! or methyl alcohol. 

Secondary butyl alcohol ; ethyl-methyt carbinol—CH,—CH,\ op o7, 

fe a aaa 


a liquid which boils at 99° (210°.2 F.). i 
CHN 
Tertiary butyl alcohol ; trimethyl carbinol, CH,—COH—a crystalline 


solid, which fuses at 20°-26° (68°-77° F.), and ore 82° (179°.6 F.). 
‘Amylic alcohols—C,H,,OH—88.—Of the eight amyl alcohols theo- 
retically possible (see p. 180) seven have been obtained. The substance 
usually known as amylio alcohol, potato spirit, fusel oil, alcohol amyticum 
(Br.), is a mixture in varying proportions of the two primary alcohols ; 
Gar »CH—CH,—CH,OH and © GE ScH—cH,on ; the former dif- 


fering from the latter in that it deviates the plane of polarization to the left 
a]n = —4°.36') ; in its boiling-point being 2° (3°.6 F.) lower, and in 
the greater solubility of the amyl-sulphate of barium obtained from it. 

It is formed during alcoholic fermentation of glucose in greater abun. 
dance than any of the alcohols other than the ethylic. Owing to its high 
boiling point, it is in great part retained in the oily material which collects 
in the still during the rectification of alcohol and spirits ; a portion, how- 
exer, passes over and is removed by subsequent treatment (sce below). It 
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is obtained from the last milky products of rectification of alcoholic fluids 
made from grain or potatoes : these are shaken with H.O to remove ethyl 
alcohol, the supernatant oily fluid is decanted, dried by contact with fused 
calcium chloride, and distilled ; that portion which passes over between 
128° and 132° (262°.4-269°.6 F.) being collected. 

It is a colorless, oily liquid, has an acrid taste and a peculiar odor, at 
first not unpleasant, afterward nauseating and provocative of severe head- 
ache ; it boils at 132° (269°.6 F.) and crystallizes at —20° (4° F.) ; sp. gr. 
0.8184 at 15° (5° F.) ; it mixes with alcohol and ether, but not with water 
It burns difficultly with a pale blue flame. 

When exposed to air it oxidizes very slowly ; quite rapidly, however, in 
contact with platinum-black, forming valerianic acid. ‘The same acid, 
along with other substances, is produced by the action of the more power- 
ful oxidants upon amyl alcohol. Chlorine attacks it energetically, forming 
amyl chloride, HCl, and other chlorinated derivatives. Sulphuric acid 

issolves in amyl alcohol, with formation of amyl-sulpburic acid, SO, 
(CH,,)H, corresponding to ethyl-sulphuric acid. It also forms similar 
acids with phosphoric, oxalic, citric, and tartaric acids. Its ethers, when 
dissolved in ethyl alcohol, have the taste and odor of various frnits, and 
are used in the preparation of artificial fruit-essences. Amylalcohol is also 
used in analysis as a solvent, particularly for certain alkaloids, and in phar- 
macy for the artificial production of valerianic acid and the valerianates. 
its vapor, when iuhaled, produces severe headache, a sense of suffo- 
cation, giddiness, and, in large doses, death. The liquid, taken internally, 
especially when in alcoholic solution, is much more actively poisonous 
than ethylic alcohol. Even in very dilute solution it produces the rapid 
intoxication, and severe headache and vertigo, which are prominent effects 
of inferior whiskey. 

To free spirits of amyl aleohol, to defuselate them, advantage is usually 
taken of the absorbent power of freshly burnt wood charcoal, which is 
either placed in the still or made into a filter, through which the spirit is 
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passed after distilliation, or, preferably, the vapor frou the still is made to 
pass through a layer of charcoal before condensation. Spirits properly 
freed of fusel oil give off no irritating or foul fumes, when hot; they are 
not colored red when mixed with three parts C.H,O and one part strong 
H.SO, ; they are not colored red or black by ammoniacal silver nitrate 
solution ; when 150 parts of the spirit mixed with 1 part potash, dis- 
solved in a little HO, are eraporsted down to 16 parts, sod mixed with an 
equal volume of dilute H,SO,, no offensive odor should be given off. 

Cetyl hydrate—.Cetylic alcohol—Ethal—C, H,,OH —242—is obtained 
by the saponification ofspermaceti (its palmitic ether). It is a white crys- 
talline solid ; fusible at 49° (120°.2 F.); insoluble in H,O; soluble in 
alcohol and ether ; tasteless and odorless. 

Ceryl hydrate—C.,H,,OH—396—and Myricyl hydrate—C, H,, 
OH—438—nre obtained’ as’ white, crystalline solids: the former from 
China wax ; the latter from beeswax, by saponification. 


SIMPLE ETHERS. 
Oxipes o Atcontonic Raprcats or Tae Serres Cy Hy: 


‘The torm ether was originally applied to any volatile liquid obtained by 
the action of an acid upon an alcohol. 
The simple ethers are the oxides of the alcoholic radicals, 
139 
same relation to the alcohols that the oxides of the basylous elements bear 
to their hydrates : 


‘They bear tho 


CH, } K} Oz, K 
OMS) BRS mio f° 
CERES, Metnimonia. Bagh ent ite 


When the two alcoholic radicals are the same, as in the above instance, 
the ether is designated as simple ; when the radicals are different, as in 


methyl-ethyl oxide, (H+! 0, they are called mized ethers. 
yl-ethy cH 


Methyl oxide —CH' | O46 isomeric with ethyl aloohol, is ob- 
tained by the action of H,80, and boric acid upon methyl aloobol, or 
fa hci of lve: taidg cai mathe! edlamdE wre eaieeter gan hee co 
ber yiecprpl treat hea Paine oe 180, on dation i 
and boils at —21°(—5°.8 F.) ; is sola 

Ethyl oxide—Ethylic ether—Ether—Sulphuric cther— Ether fortior 
(C8) —Ather purus (Br) Gs | O14. 

Prersrarion.—A mixture is ‘made of 6 pte. of aloohol, 90%, and 9 pts. 
of concentrated H,S0,, in a vessel by cold H,O. ‘This mnixture 
is introduced into'a retort, over which is conveniently a vessel 
from which a slow stream of alcohol can be made to enter the retort. 
Heat is applied by a sand-bath, and the addition of alcohol and the heat 
are so regulated that the temperature does not rise above 140° (284° F.). 
The retort is connected with m well-cooled condenser, and the process con- 
tinued until the teraperature in the retort rises above the point indicated. 
It is important that the tube by which the alcohol is introduced be drawn 
out to a amall opening, and dip well down below the surface of the liquid. 
The distillate thon Obiainod ruins, tncides tht, local weer, and 

« resulting from the decomposition of the aleohol an % 

80, It is subjected to a fist purification by shaking with H,O containing 
potash or lime, decanting the supernatant ether and redistilling. ‘The 
product of this process is “washed ether,” or ether (U.S.). It instill oon- 
taminated with water and aleohol, and when desired pure, aa for produc. 
ing anathesia and for processes of analysis, it is subjected to n second 
purification. It ie again shaken with H,0, decanted after separation, 
shaken with recently fused calcium chloride ‘and newly burnt lime, with 
which it is left in contact 24 hours, and from which it is then dist 

Tt was known at an early day that a small quantity of H,SO, is capa- 
ble of converting large quantity of alcohol into ether, and that at the 
end of the process the H,SO, remains in the retort unaltered, except by 
secondary reactions. A inetaphysical explanation of the process was 
found in the assertion that the acid acted by its mere presence, by caialysis, 
a it wae said ; in other words, it acted because it acted, a very ready but 
a vory feminine method of explaining what is not understood, which is 
still invoked by some authors as a covering for our ignorance of the ra- 
tionsle of certain chemioo physiologic phenomena. it waa only in 1850 
that Alex. Williamson, by a series of ingenious experiments, determined 
the true nature of the process. In the conversion of alcohol into ether, 
an intermediate substance, sulphovinic acid, is alternately formed at the 
expense of the alcohol, and destroyed with formation of ether and regen- 
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e1auu oi H,SO, At first H,SO, and alcohol act upon each other, mole- 
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cule for molecule, to form H,O and sulphovinio acid: CLL o 4. 


SO, 

Hq fo, 

reacts with asecond molecule of alcohol, with regeneration of H,SO, and for- 

OH, 80, } CH, 
jo = "ajo + Garfo. 


‘Theoretically, therefor, a given quantity of H,SO, could convert an 
unlimited smount of alcohol into ether. Such would also be the case in 
practice, were it not that the acid gradually becomes too dilute, by admix- 
ture with the IO formed during the reaction, and at the same time is 
decomposed by secondary reactions, into which it enters with impurities 
in the alcohol ; causes which in practice limit the amount of ether pro- 
duced to about four to five times the bulk of acid used. 


H) seg 
H}O + C60, Thenew act, ae soon ns formed, 


SO, 
mation of ether: OHO, + 


for the most part soluble in ether, but insoluble, or very sparingly soluble, 
in water. 

Chemical —Bther, whether in the form of vapor or of liquid, ia highly 
inflammable ; and burns with a luminous flame. The vapor forms wi 
air a violently explosive mixture. It is denser than air, through which it, 
falls and diffuses itself to a great distance ; great caution is therefor re- 
quired in handling ether in a locality jn whieh there is a light or fire, 
especially if the fire be near the floor. 

Pure ether is neutral in reaction, but, on exposure to air or O, espe- 
cially in the light, it becomes acid from the formation of a small quantity 
of acetic acid, H,SO, mixes with ether with elevation of temperature 
and formation of sulphovinic acid ; sulphuric anhydride forms ethy] sul- 
pliate. HNO,, aided by heat, oxidizes ether to carbon dioxide and acetic 
and oxalic acids. Ether, saturated with HC] and distilled, yields ethyl 
chloride. Cl, in the presence of H,O, oxidizes ether, with formation of 
aldehyde, acetic acid, and chloral. In the absence of H,O, however, a 
series of products of substitution are produced, in which 2, 4 and 10 ntoms 
of H are replaced by a corresponding number of atoma of Cl. These 
substances in turn, by substitution of alcoholic radicals, or of atoms of 
elements, for atoms of Cl, give rise to other derivatives. 
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Avriox ox Tax Ecoxowy.—Ether is largely used in medicine for pro- 
ducing aneethesia, either locally by diminution of temperature due to its 
id evaporation, or generally by inbalation. When taken in overdose 
it causes death, although it is by no means as linble to give rise to fatal 
accidenta as is chioroform. Patients suffering from an overdose may, in 
the vast majority of cases, be resuscitated by artificial respiration and the 
induced current, one pole to be applied to the nape of the neck, and 
the other carried across the body just below the anterior attachments 
of the diay 5 
Tn canes of death from ether the odor is generally vrell marked in the 
clothing and surroundings, and especially on opening the thoracic cavity. 
In the analysis it is sought for in the blood and lungs at the same time 


as chloroform (q. v.). 
Z (OBASIC ACIDS. Seum C,H,,0,. 
As the higher terms of this series are obtained from the fats, and the 
lower terms are volatile liquids, these acids are sometimes designated as the 
volatile fatty acids. ‘The known terms are : 


rasta 
| roman. | utara 


| Stlsont 


REEL it 
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Although formed in a variety of ways, these acids may be 
being derived trom the primary monostomic aleobols, by the 
of O for H, in the group CH,OH: 

(CH,—CH,—CH,—CH,—CH,,0H 


‘Normal amyitc aleobol. 


CH,—CH,—CH,—CH,—CO,0H 
‘Normal variate wid. 


as 
itution 


Considered typically, the substitution of O for H, occurs in the radical : 
OB. }0-CHLE | 0, snd communicates to the radical clectro-negative or 


the oxidation of many substances: sugar, starch, fibrin, gelatin, 
amin, ete; by the action of potah upon form and kindred 
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bodies ; by the action of mineral acida in hydrocyanio acid ; during the 
Lon waet dtu uriner by the direct union of carbon monoxide 
tnd water; by the decomposition of oxalic acid under the infuence of 
‘cerin at about 100° (212° F.). 
colorle Hauid, ‘having an acid taste and a penetrating odor ; it 
acts as a yesicant ; it boils i 
0° (82° F:). It ia miscible with H,O in all pro 
‘The mineral acids decom] it into H,O and carbon monoxide. Oxidiz- 
O and carbon dioxide. Alkaline hydrates 
of a carbonate and liberation of H. It acts as 


tions. 


Acidum aceticum (U. 8.; Br.) —CH,OO, 
Fonuation,—(1.) By the oxidation of alcohol : 


CH,CH, OH + 0, = CH,CO,OH + #,0. 


2.) By the dry distillation of wood, 
3.) By the decomposition of natural acetatea by mineral acids. 
(4.) By the action of potash in fusion on sugar, starch, oxalic, tartaric, 
citric acids, ete. 
(5.) By the escapee of gelatin, fibrin, casein, etc., by H,SO, and 
le, 


By the action of carbon dioxide upon sodium methyl: CO, + Na 
0,H,0,Na; and decomposition of the sodium acetate 20 produced. 

e acetic’ acid used in the arts and in pharmacy is pre by the 
destructive distillation of wood. The products of the distillation, which 
vary with the nature of the wood used, are numerous, Charcoal remains 
in ihe retort, while the distilled product conaista of an acid, watery liquid; 
a tarry material ; and us products, The are carbon dioxide, 
eisbottaianruda aud nperossrboau | Chay! are’ aomesanen used Sar es 
minating purposes, but are usually directed into the furnace, where they 
servo as fuck” ‘Tho tar in a mixture of empyreumatic oils, hydrocarbons, 
phenol, oxyphenol, acetic acid, ammonium acetate, etc. 

The acid water ia very complex, and contains, besides acetic acid, 
formiv, propiouie, butyric, valerianic, and oxyphenic acids, acetone, naph- 
thalene, benzene, toluene, cumene, creasote, methyl alcohol, and methyl 
acetate, ete. Partially freed from tar by decantation, it still contains about 
20 per cent. of tarry and oily material, and about 4 per cent. of acetic 
acid ; this ia the crude pyroligneous acid of commerce. 

‘he crude product is subjected to a first purification by distillation ; 
the first portions are collected separately and yield methyl alcohol (q. v.) ; 
the remainder of the distillate is the distilled pyroligneoua acid, used to a 
limited extent as an antiseptic, but principally for the manufacture of 
acetic acid and the acetates. It can only be freed from the impurities 
which it still contains by chemical means ; to this end slacked lime and 
chalk are added, at a gentle heat, to neutralization ; the liquid is boiled 
td allowed to eoitle twenty four hours; the cles liguid, which is solu- 
tion of calcium acetate, is decanted and evaporated ; the calcium salt is 
converted into sodium acetate, which is then purified by calcination at a 
temperature below 330° (626° F.), dissolved, filtered, and recrystallized ; 
the salt is then decomposed by a proper quantity of H.SO,, and the liber- 
ated acetic acid separated by distillation. 

The product so obtained is a solution of acetic acid in water, contain: 
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ing 36 per cent. of true acetic acid, and being of sp. gr. 1.047, U.S. (the 
ueid uf the Br. Ph. is weaker—33 per cent. O,H,O,, and sp. gr. 1. 
Pure acetic acid, known as glacial acetic acid, acidum aceticum 
(U. 8), is obtained by decomposition of a pure dry acetate by heat. 
Pnorrarins.—Acetic acid is a colorless liquid. Below 17° (62°.6 F.), 
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at 100° (212° F.), and, when pure, erystallizes at i 
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when pure, it is a crystalline solid. It boils at 119° (246°.2 F.) ; ap. gr. 
1.0801 at 0° (32° F.) ; ite odor is penetrating and acid ; in contact with the 
akin it destroys the epidermis and causes vesication ; it mixes with H,O in 
all proportions, the mixtures being less in volume than the sum of the 
volumes of the constituent. The sp. gr. of the mixtures gradually in- 
crease up to that containing 23 per cent. of H,O, after which they again 
diminish, and all the mixtures containing more than 43 per cent. of acid 


liquid per cent. or less of alcohol, which is converted 
into acai acid by the transferring of atmorpherio oxygen to the aleobol 


Processes— | 


the German method 
alooholio fluid, w! 


one of two 
the former, the hich must also 


been completed ; the mother is 


from which vin 


washed, and used in a subsequent 
operation. — 
dilute alcohol is frequen 


‘The liquids is made are wine, cider, and beer, to 
which 
ol 
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gr. 1.020 to 1.025. When evaporated, it yields from 1.7 to 2.4 per cent. 
of solid residue. 

Mens made from alcoholic liquids other than wine contain no po- 
tassium bitartrate, contain less acetic acid, and have not the aromatic 
odor of wine vinegar. Cider vinegar is of sp. gr. 2.0; is yellowish, has an 
odor of apples, and yields 1.5 per cent. of extract on evaporation. Beer 
vinegar is of ep. gr. 3.2; bas a bitterish flavor, and an odor of sour beer ; 
it leaves 6 per cent. of extract on evaporation. 

‘The principal adulterations of vinegar aro: sulphuric acid, which pro- 
duces « black or brown color when a few drops of the vinegar and some 
fragmenta of cane-sugar are evaporated over the water-bath to dryness. 
Water, an excess of which is indicated by a low power of saturation of the 
vinegar, in the absence of mineral acids. Two parts of good wine vinegar 
neutralize 10 parts of sodium carbonate ; the same quantity of cider vine 
gar, 3.5 parts; and of beer vinegar, 2.5 parts of carbonate. Pyroligneous 
acid may be detected by the creosote-like odor and taste. Pepper, capsi- 
cum, and other acrid substances, are often added to communicate fictitious 
strength. In vinegar so adulterated an acrid. odor is perceptible after 
neutralization of the acid with sodium carbonate, Copper, zinc, lead, and 
tin frequently occur in vinegar which has been in contact with those ele- 
ments, either during the process of manufacture or subsequently. 

Distilled vinegar is prepared by distilling vinegar in glass vessels ; it 
contains none of the fixed ingredients of vinegar, but its volatile constitu 
ents (acetic acid, water, aleoliol, acetic ether, odorous principles, ete.), and 
a small quantity of aldehyde. 

‘When dry acetate of copper is distilled, a blue, strongly neid liquid 
passes over ; this, upon rectification, yields a colorless, mobile liquid, 
which boils at 56° (132°.8 F.), has a peculiar odor, and is a mixture of 
acetic acid, water, and acetone, known as radical vinegar. 

‘Yoxrcotoay.—When taken internally, acetic acid and vinegar (the latter 
in doses of 4-5 fl. =) act as irritants and corrosives, causing in some in- 
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stances perforation of the stomach, and death in 6-15 hours. Milk of 
magnesia should be given as an antidote, with the view to neutralizing 
the acid. 

Propionic acid—C,H,CO,OH—T4—is formed in many decomposi- 
tions of organic substances’: By the action of caustic potasss upon susar, 
starch, gum, and ethyl cyanide; during fermentation, vinous or acetic in 
the distillation of wood ; during the putrefaction of peas, beans, ete. ; by 
the oxidation of normal propylie alcohol, ete. It is best prepared by 
heating ethyl cyanide with potash until the odor of the ether hns disap- 
peared; the acid is then liberated from its potassium compound by HSO, 
and purified. 

Tt isa colorless liquid, sp. gr. 0.996, does not solidify at —21° (—5°.8 F.), 
boils at 140° (284° F.), mixes with water aud alcohol in all proportions, 
resembles acetic acid in odor and taste. Its salts are soluble and crys. 
tallizable, 

Butyrio acid—C,H,CO,OH—88—has been found in the milk, per- 
spirution, muscular fluid, the juices of the spleen and of other glands, the 
urine, contents of the stomach and large intestine, fives, and guano; in 
certain fruits, in yeast, in the products of decomposition of many vege- 
table substances ; ‘and in natural waters ; in fresh butter in small quantity. 
more abundantly in that which is rancid. 

Tt is formed by the notion of H,SO, and manganese dioxide, 
heat, upon cheese, starch, gelatin, efc. ; during the combustion of tobacco 
195 
(as ammonium butyrate ; by the action of HNO, upon oleic acid ; during 
the putrefaction of fibrin and other albuminoids ; during a peculiar fer. 
mentation of glucose and starchy material in the presence of casein or 
gluten, This fermentation, known as the butyric, takes place in two 

at firat the glucose is converted into lactic acid: C,H,,O, = 
and this in turn is decom into butyric acid, carbon 
’ 0,H,0, + 200, +2H,, 

Butyrio acid is obtained from the animal charcoal which has been used 
in the purification of glycerin, in which it exists as calcium butyrate. It 
is also formed by subjecting to fermentation a mixture composed of glu- 
cose, water, chalk, and cheese or gluten. The calcium butyrate is de- 

80,, and the butyric acid separated by distillation. 
colorless, mobile liquid, having @ disagreeable, per- 
sistent odor of rancid butter, and a sharp, acid taste; soluble in water, 
alcohol, ether, and methyl alcohol ; boils at 164° (327°.2 F.), distilling 
unchanged ; solidifies in a mixture of solid carbon dioxide and ether ; 
sp: gr. 0.974 at 15° (59° F:) ; a good solvent of fata. 

is not acted upon by H.SO, in the cold, and only slightly under the 
influence of heat. ‘seid dissolves it unaltered in the cold, but on the 
application of heat, oxidizes it to suecinie acid. Dry Clunder the influence 
of sunlight, and Br under the influence of heat and pressure, form pro- 
ducts of substitution with butyrie acid. It readily forms ethers and salts. 

Butyric acid is formed in the intestine, by the process of fermentation 
mentioned above, at the expense of those portions of the carbohydrate 
elements of food which escape absorption, and is discharged with the 
freces as ammonium butyrate. 

Trobutyric acid, an isomere of butyric acid, which boils at 152° (805°.6 
F.), ha also been found in human freces.’ It corresponds to isobutyl 
alcohol. 


Valerianio noids—0,H,CO,OH—102.—Corresponding to the four 


primary amylic alcohols, there are four amylic or valerianic acids : 
L CH,—CH,—CH,—CH,—C0,0H. IL Gir >CH—CH,—CO,OH. 


cH 
ira CE. cH—00,0H. IV. CH,—c—CO,0H. 
cH,—CH;/ CL 


ic acid— 


cium (Br.) —This acd exists in the oil of the porpoise, and in valerian 

root ant 

yy of the liver. It is also formed in a 

variety of chemical reactions and notably by the oxidation of amylic alcohol. 
ieee na 
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perties and nature of the acid differ according to those of the 


The pro} 
amyl alcohol from which it is obtained. The active alcohol yields the acid, 
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Gxt >CH-CH,—00,0H, which is itself optically active ; which forms an 


unctystallizable and exceedingly soluble barium salt, and whose boiling- 
point is 173°.5 (344°.3 F.). The inactive alcohol yields by oxidation the 
acid, on,_cHt >CH—CO,0H, which is optically inactive ; whose barium 
salt is readily crystallizable and soluble in water to the extent of 48 parts 
in 100; and whose boiling-point is 174°.5 (346° F.). 

The acid obtained from valerian root is identical with the acid obtained 
by the oxidation of optically inactive amylic alcohol. The artificial product, 
being obtained from the commercial mixture of active and inactive alcohols, 
is « mixture in different proportions of the two acids mentioned above. 

The ordinary valerianic acid is an oily, colorless liquid, having a pene- 
trating odor, and a acrid taste, It solidifies at —16° (3°.2 F.); boils 
at 173°-175° (348°.4-347° F.); ep. gr. 0.9343-0.9465 at 20° (68° F.); 
burns with a white, smoky flame. It dissolves in 30 parts of water, and in 
alcohol and ether in all proportions. It dissolves phosphorus, camphor, 
and certain resins. 

IV. Trimethyl acetic acid—Pivalic acid—is a crystalline solid, which fuses 
at 35.5° (96° F.) and boils at 163°.7 (326°.7°F.); sparingly soluble in 
ybtained by the action of cyanide of mercury upon tertiary butyl 


acids—Herylic acide—O,H, CO,OH—116.—There probably 
exist quite a number of isomeres having the composition indicated above, 
some of which have been prepared from butter, cocon-oil, and cheese, and 
by decomposition of amyl cyanide, or of hexyl alcohol. 

The acid obtained from butter, in which it exists asa glyceric ether, 
is a colorless, oily liquid, boils at 205° (401° F.); sp. gr. 0.981 at 15° (59° 
F.); bas an odor of perspiration and a sharp, acid taste ; is very sparingly 
soluble in water, but soluble in alcohol. 

Gnanthylic acid— Heptylic acid —C,H,,CO,OH—130—exists in 
spirits distilled from rice and maize, and is formed by the action of HNO, 
on fatty substances, especially castor oil, It is a colorless oil; sp. gr. 
0.9167 ; boils at 212° (413°.6 F.), 

Caprylio acid —Octylic acid — 0,H,,CO,OH — 144 — accompanies 
caproic acid in butter, cocoa-oil, etc. It is a solid ; fusea at 15° (59° F.); 
boils at 236° (457° F.); almost insoluble in H,O. 

acid—Nonylic acid—C,H, ,CO,OH—158,—A colorless oil, 
solid below 10° (50° F.); boils at 260° (500° F.); exists in oil of geranium, 
and is formed by the action of HNO, on oil of rue. 

Caprio 


and spermaceti. 
to acid — Fthalic acid —C, H, CO,OH--256-—oxista itp palm-oil, 
and free when the oil is old ; it also 
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enters into the composition of nearly all animal and vegetable fats, It is 
obtained from the fats, palm-oil, etc., by saponification with caustic potassa 
and subsequent decomposition of the soap by a strong acid. It is also 
formed by the action of caustic potash in fusion upon cetyl alcohol (ethal), 
‘and by the action of the same reagent upon oleic acid. 

Palmitic acid is yhite, crystalline solid ; odorless ; tasteless ; lighter 
than H,O, in which it is insoluble ; quite soluble in alcohol and in ether ; 
fuses at 62° (143°.6 F.); distils unc with vapor of water. 

Margario acid—C, ,H,,CO,OH—270—formerly supposed to exist as 
& glyceride in all fats, solid'and.liquid. What hed been taken for margaric 
acid was a mixture of 90 per cent. of palmitic and 10 per cent. of stearic 
acid. Itis obtained by the action of potassium hydrate upon cetyl cyanide, 
asa white, crystalline body ; fusible at 59°.9 (140° F.), 

Stearic acid—C,,H,,CO,OH —284—exists os a glyceride in all solid 
fats, and in many oils, and also free to a limited extent. 

To obtain it pure, the fat is saponified with an alkali, and the soap 
decomposed by HCl; the mixture of fatty acids is dissolved in a large 
quantity of alcohol, and the boiling solution partly precipitated by the 
addition of a concentrated solution of barium acetate, The precipitate is 
ted, washed, and decomposed by HCl; the stearic acid which sepa- 
rates is washed and recrystallized from alcohol. The process is repeated 
until the product fuses at 70° (158° F.). 

Pure stearic acid is a colorless, odorless, tasteless solid ; fusible at 70° 
(158° F.); unctuous to the touch; insoluble in HO; very soluble in 
alcohol and in ether. The alkaline stearates are soluble in HO; those of 
Ca, Ba, and Pb are insoluble. 

Stearic and palmitic acids exist free in the intestine during the diges- 
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tion of fats, a portion of which is decomposed by the action of the pan- 
creatic secretion into fatty acids and glycerin. ‘The same decomposition 
also occurs in the presence of putrefying albuminoid substances. 

‘Arachio acid—C,,H,,CO,OH—312—erists as a glyceride in peanut- 
oil (now largely used ‘ns "a substitute for olive-oil), in oil of ben, and in 
small quantity in butter. It is a crystalline solid, which melts at 75 
(er F) 

COMPOUND ETHERS. 


As the alcohols resemble the mineral bases, and the organic acids re- 
semble those of mineral origin, so the compound ethers are similar in con- 
stitution to the salts, being formed by the double decomposition of an alcohol 
with an acid, mineral or organic, a8 a salt is formed by double decomposi- 
tion of an acid and a mineral base, the radical playing the part of an atom 
of corresponding valence. 


K ‘NO, Ht ‘NO, 
Eto ee sotto Hilo + &® lo 
peceias tvea ese ee pone 
(GAY (No,) ee oS (No, 
wfO + ato = Hlo + @Gyypfo 
eign oe vo eau 
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Methyl nitrate—NO | o77.—A colorless liquid ; sp. gr. 1.182 at 


22° (71°.6 F.) ; boils at 66° (150°.8 F.) ; gives off vapor which detonates 
at 150° (302°'F.), Prepared by the action of potassium uitrate and 
H,80, on methyl alcohol. 


Methyl nitrite—NO 


pg t 0—61—obtained by heating methy! alcohol 


with HNO, and Cu. Below—12° (10°. F.) it is a yellowish liquid ; above 
that temperature a gas. 

Ethyl nitrate—Nitric ether~NO> | 091A colorless liquid ; has 
‘a sweet taste and bitter after-taste ; sp. gr. 1.112 at 17° (62°.6 F.) ; boils at 
83° (185° F.) ; gives off explosive vapors. Prepared by distilling a mix- 
ture of HNO, and G,H,O in the presence of urea 


Its vapor rapidly produces anesthesia ; it is, however, used only in aleo- 
holie solution: Spiritus atheris nitrosi (U. S., Br.), which also contains 
aldehyde. Owing to the presence of the last-named substance, and to 
the presence of H,O, the spirit is very linble to become acid, either from 
the formation of acetic acid by the oxidation of the aldehyde, or from the 
decomposition of the ether under the influence of H,O, a change which 
renders it unfit for use in many of the prescriptions in which it is fre- 
quently used, especially in that with potassium iodide, from which it liber- 
ates iodine, "The presence of free acid may be detected by effervescence 
when the spirit is shaken with hydrosodie carbonate. Its acidity may be 
corrected by shaking with potassium carbonate, and decanting, provided 
it dose not contain 11,0. 

Ethyl sulphates.—These are two in number: (C,H,)HSO,—Eviiyi- 
sulphuric, or sulphovinie acid ; (C,H,),5O,—Ethyl-sulphate—Sulphnric et 


Exuvt-sunestare Acty—(C,H,} | O,—126—is formed as an interme- 


diate product in the manufacture of ethylic ether (q. ¥.). 

Pure ethyl-sulphuric acid is a colorless, syrupy, highly acid liquid ; 
sp. gr, 1.316} soluble in water and alcohol in all proportions, insoluble in 
ether. 

It decomposes slowly at ordinary temperatures, more rapidly when 
heated. When heated alone or with alcohol, it yields ether and H.SO, 
When hented with H,O, it yields alcohol and H,SO,. It forms crystal- 
line salts, known as sulphowinates; one of which, sodium sulphovinate, 
(C,H,)NaSO,, has been used in medicine. It is a white, deliquescent solid, 
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either crystalline with 14q., or granular and anhydrous ; soluble in H,O. 
Iis solution should give no precipitate with barium chloride. 


Enix Soupaats—(c a 10,—154—the true sulphuric ether, is ob- 


tained by passing vapor of SO, into pure ethylic ether, thoroughly covled. 

It is @ colorless, oily liquid’; has a sharp, burning taste, and ‘the odor 
of peppermint ; sp. gr. 1.120; it cannot be distilled without decompo- 
sition ; in contact with H,O it is decomposed with formation of sulpho- 
vinie acid. 

By the action of an excess of H.SO, upon alcohol; by the dry distil. 
lation of the sulphovinates ; and in the last stages of manufacture of ether, 
a yellowish, oily liquid, having a penetrating odor anda sharp, bitter taste, 
is formed ; this is s: or heavy oil of wine, and its ethereal solution is Oleum 
wthereum (U.S.). It seems to be a mixture of ethyl-sulphate with hydro- 
carbons of the series C,H,,. On contact with HO or an alkaline solution, 
it is decomposed, sulphovinic acid is formed, and there separates a color- 
less oil, of sp. gt. 0.917, boiling at 280° (536° F.), which is fight oil of wine. 
This oi] is polymeric with ethylene, and is probably cetene, C,H,, 5 it is 
sometimes called etherine or etherol. 

C,H,0 


Ethyl acetate—Acvtic ether—Biher avetious (U. &)—Ce yy }o— 


88—is obtained by distilling a mixture of sodium acetate, alcohol and 
HSO,; or by passing carbou dioxide through an aleoholie solution of 
potassium acetate. 

It is a colorless liquid, has an agreeable, ethereal odor ; boils at 74° 
(165°.2 F.) ; sp. gr. 0.89 at 15° (69° F.) ; soluble in 6 pte, water, and in 
all proportions in methyl and etbyl alcohols and in ether ; a good solvent 
of essences, resins, cantharidine, morphine, gun-cotton, and, in general, of 
substances soluble in ether ; burns with a yellowish white flame, Chlor- 
ine acts energetically upon it, producing products of substitution, varying 
according to the intensity of the light from ,H,C1,0, to ©,Cl,0,. 


Amyl nitrate— (NO | 0—133—obtained by distilling « mixture of 


HNO, and amylic alcohol inthe presence of a small quantity of urea. It is 
‘acolorless, oily liquid ; sp. gr. 0.994 at 10° (50° F.) ; boils wt 148° (298°.4 
F.) with partial decomposition. 

Amyl nitrite—Amyl nitris (U. 5.)—ghe | O—117—prepared by 
directing the nitrous fumes, evolved y the action of NO,H upon starch, 
into amyl alcohol contained in « retort heated over a water-bath ; purifying 
the distillate by washing with an alkaline solution ; and rectifying. 

It is a slightly yellowish liquid ; sp. gr. 0.877 ; boil at 95° (208° F.) ; 
its vapor explodes when heated to 260° (500° F.); insoluble in water; 
soluble in alcohol in all proportions; vapor orange-colored. Alcoholic 
solution of potash decomposes it slowly, with formation of potassium ni- 
trite and oxides of ethyl and amyl. When dropped upon fused potash, it 
ignites and yields potassium valerianate. 

Amyl nitrite is frequently impure ; its boiling-point should not vary 
more than two or three degrees from that given above. 


Cetyl palmitate—Cotine—Cyty? O—480—is the chief constit- 


uent of spermaceti = cetaceum (U. 8. Br.). This ia the concrete portion, 

obtained by expression and crystallization from alcohol, of the oil con- 

tained in the cranial sinuses of the sperm-whale It forms white, crystal- 
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line plates ; fusible at 49° (120°.2 F.) ; slightly unetuous to the touch ; 

tasteless, and almost odorless ; insoluble in water ; soluble in aleohol and 

ether ; burns with » bright flame. Besides cetine, it contains ethers not 


only of palmitic, but also of stearic, myristic, and laurostearic acids ; and 
of the alcohols: lethal, C,,H,,O ; methal, C,H,,0 ; ethal, C,H,,0; and 
stethal, C,H,,0. 


Melissyl palmitate — sflivsin—°y° | o676.—Beeswax con- 
sists mainly of two substances ; cerotic acid, C,H1,,0,0H, which is soluble in 
boiling alcohol, and melissy] palmitate, insoluble in that liquid, united with 
minute quantities of substances which communicate to the wax its color 


. and odor. Yellow wax melts at 62°-63° (143°.6-145°.4 F.) ; after bleach- 


ing, which is brought about by exposure to light, air, and moisture, it does 
not fuse below 66° (150°.8 F.). China war, a white substance resembling 


spermaceti, isa vegetable product, consisting chiefly of cery! cerotate, 
©,,H,,0,(C,,H,,)- 

ALDEHYDES. 

Suns C.H,,0. 


| Yalerinolc aldehyde... 


Palmitle aldebyde, 
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It will be remembered that the monobasic acids are obtained from the 
alcohols by oxidation of the radical : 


(CHA) 

nso 
aihgtacoto ented 

These oxidized radicals are capable of forming compounds similar in con- 
stitution to those of the non-oxidized radicals. ‘There are chlorides, bro- 
mides, and iodides; their hydrates are the acids, 7LQ) 10 = acetic 
(C,H,0) } 
(C,H,0) { 

(C,H,O) 

H 


(CHOY 9 


acid ; their oxides are known as anhydrides, © = acetic anby- 


dride ; and their hydrides are the aldehydes = acetic aldehyde. 


The name aldehyde is a corruption of alcohol dehydrogenatum, from the 
method of their formation, by the removal of hydrogen from alcohol. 

‘The aldehydes all contain the group of atoms (COH)’, and their con- 
stitution may be thus graphically indicated : 


cOH 
cOH | 
| CE, 
CH, | 
CH, 
Aceh allahyde, Proplooly aie, 


201 
They are capable, by fixing H,, of regenerating the eleobol ; and, by 
fixing ©, of forming the corresponding acid : 


COH CH,OH 0,0 

| | 

cH, du, cH, 
Aone ake, enyll alcobot owe eit 


Acetic aldehyde— Acetyl hydride—CG | 44 in formed in all 


reactions in which alcobol is deprived of H without introduction of O. It is 
prepared by distilling from a capacious retort, connected with a well-cooled 
condenser, @ mixture of H,SO,, 6 pts.; H,O, 4 pta.; alcohol, 4 pts. ; and 
powdered manganese dioxide, 6 pts, ‘The product is redietilled from cal- 
cium chloride below 50° (122° F.). The second distillate is mixed with 
two volumes of ether, cooled by a freezing mixture, and saturated with d: 
NH, ; there separate crystals of ammonium acetylide, C,H,O, NH, whicl 
are washed with ether, dried, and decomposed in a distilling apparatus, 
over the water-bath, with the proper quantity of dilute H,SO, ; the ‘hstllate 
is Bonlly (ried over calcium chloride and rectified below 35% (95: F.). 

Aldehyde ia a colorless, mobile liquid ; has a strong, suffocating odor ; 
sp. gr. 0.790 at 18° (64°.4 F.) ; boils at 21° (69°.8 F.); soluble in all pro- 
portions in water, alcohol, and ether. If perfectly pure, it may be kept 
unchanged ; but if an excess of acid have been used in ita pr tion, it 
gradually decomposes. When heated to 100° (212° F.), it is decomposed 
into water and crotonic aldehyde. 

In the presence of nascent H, aldehyde takes up II, and regenerates 
alcohol. Cl converts it into acetyl chloride, C,H,O, Cl, and other products. 
Oxidizing agents quickly convert it into acetic acid, At the ordinary tem- 
perature H,SO,; HCl; and SO, convert it into a solid substance called 
paraldehyde, O,H1,,0, (2), which ‘fuses at 10.5° (50°.9 F.); boils at 124° 
(255°.2 F.), and is more soluble in cold than in warm water. When heated 
with potassium hydrate, aldehyde becomes brown, a brown resin separates, 
and the solution contains potassium formiate and acetate. If a water 
solution of aldehyde be treated, first with NH, and then with HS, a solid, 
crystalline base, thialdine, C,H,,NS,, separates. It also forms ine 
compounds with the alkaline 'bisuiphites, It decomposes solutions of 
silver nitrate, separating the silver in the metallic form, and under condi- 
tiona which cause it to adhere strongly to glass. 

Vapor of aldehyde, when inhaled in a concentrated form, produces as- 
phyxia, even in comparatively small quantity; when diluted with air it 
ia said to act ag an anesthetic. When taken internally it eausea sudden 
and deep intoxication, and it is to its presence that the first products of 
the distillation of spirits of inferior quality owe in a great measure their 
rapid, deleterious action. 


Trichloraldehyde — Trichloracetyl hydride — Cnloral —©.C1,0} _ 


147.5—is one of the final products of the action of Cl upon aleohol, and is 
obtained by passing dry Cl through ubwolute aleubol tu saturation ; apply- 
ing heat toward the end of the reaction, which requires several hours for 
its completion. he liquid separates into two layers ; the lower is removed 
and shaken with an equal volume af caneentrated H,SO, and again allowed 
to separate into two layera; the upper ia deeantad ; again mixed with 
H,S0, from which it is diutiled ; the distillate ix treated with quicklime, 
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from which it is again distilled, that portion which passes over between 94° 
and 99° (201°.2-210°.2 F.) being collected. It sometimes happens that 
chloral in contact with H,SO, is converted into a modification, insoluble in 
HO, known as metachlordl ; when this occurs it is washed with II,0, dried 
and heated to 180° (356° F.), when it is converted into the soluble variety, 
which distils over. 

Chloral is a colorless liquid, unctuous to the touch ; has a penetrating 
odor and an acrid, caustie taste ; sp. gr. 1.502 at 18° (64°.4 F.) ; boils at 
94.4° (201°.9 F.) ; very soluble in water, alcohol, and ether ; dissolves Cl, 
Br, Sand P. Its vapor is highly irritating. It distils without alteration, 

Although chioral has not been obtained by the direct substitution of 
Cl for H in aldehyde, its reactions show it to be an aldebyde ; it forms 
crystalline compounds with the bisulphites ; it reduces solutions of silver 
nitrate in the presence of NH,; NH, and H,S form with it « compound 
similar to thisldine; with nascent H it regenerates aldehyde ; oxidizing 
agents convert it into trichloracetic acid. Alkaline solutions decompose it 
with formation of chloroform and a formiate. 

With a small quantity of H,O chloral forms a solid, crystalline hydrate, 
heat being at the same time liberated. This hydrate ‘has the composition 
C-HCI0, 11,0, and ite constitution, as well as (hat of chloral itself is indi- 
cated by the formule : 


cH, cel, 
t 
CHO 2HO 
Aldensite, Tnebloradehyde 
vehi 


Chloral hydrate—Chlorat (U. 8.)—is a white, crystalline solid ; fuses at 
57° (134°.6 F.) ; boils at 98° (208°.4 F.), at which temperature it suffers 
partial decomposition into chloral and HO ; volatilizes slowly at ordinary 
temperatures ; is very soluble in H,O ; neutral in reaction ; has an ethereal 
odor, and a sharp, pungent taste. ‘Concentrated H,SO, decomposes it 
with formation of chloral and chloratide. HNO, converts it into trichlor- 
acetic acid. When pure it gives no precipitate with silver nitrate solution, 
and is not browned by contact with concentrated H,SO,. 

Chioral also combines with alcohol, with elevation ‘of temperature, to 
form a solid, erystalline body—chloral aleoholate: COl,—CHC 6 «5 
Acriox or Cxtorat Hyprare uroy tar Eooxomy.—Although it was the 
ready decomposition of chloral into a formiate and chloroform which first 
suggested its use as a hypnotic to Liebreich, and although this decompo- 
sition was at one time believed to occur in the body under the influence 
of the alkaline reaction of the blood, more recent investigations have shown 
that the formation of chloroform from chloral in the blood is, to say the 
least, highly improbable, and that chloral has, in common ‘with many 
other chlorinated derivatives of this series, the property of acting directly 
upon the nerve-centres. 

Neither the urine nor the expired air contain chloroform when chloral 
is taken internally ; when taken in large doses, eliloral appears in the urine. 
The fact that the action of chloral is prolonged for & longer period than 
that of the other chlorinated derivatives of the fatty series is probably due, 
in a great measure, to its less volatility and less rapid elimination. 

When taken in overdose, chloral acts as a poison, aud its use as such 
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is rapidly increasing as acquaintance with its powers becomes nore widely 
s rapid eq Po ly 


No chemical antidote is known. The treatment shoul be directed to 
the removal of any chloral remaining in the stomach by the stomacl-pump, 
and to the maintenance or restoration of respiration. 

In fatal cases of poisoning by chloral that substance may be detected 
in the blood, urine, and contents of the stomach by the following method : 
the liquid ia rendered strongly alkaline with ium hydrate; placed 
in a flask, which is warmed to 50°-60° (122°-140° F.), and through which 
a slow current of air, heated to the same temperature, is wade to pase ; 
the air, after bubbling through the liquid, is tested for chloroform by the 
methods described on p. 113. If affirmative reanits are obtained in this 
testing, it remains to determine whether the chloroform detected existed 
in the fluid tested in ita own form, or resulted frum the decomposition of 
chloral ; to this end a fresh portion of the suspected liquid is rendered acid 
and tested as before. A negative result is obtained in the second testing 
when chloral ia present, 


Bromal—°:B".0 {81-4 colorless, oily, pungent liquid; sp. gr. 
3.84; boils at 172° (341°.6 F.); neutral: soluble in HO, alcohol, and 
ether. It combines with H,O to form bromal hydrate, CBr, CH (OH) 
Ierge transparent crystals; sclublo in H,O ; decompoved by alkalies ia 
hramoform and a formiate, Produces’ anesthesia without sleep; very 
poisonous. 

KETONES OR ACETONSS. 
‘Semmes C.H,.0. 
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Although the aldehydes are not acid in reaction, and are not usually 
regarded as acids, there exist substances known as ketones or acetones, 
which may be regarded as formed by the substitution of an alooholic radi- 
cal for the H of the group COH. These substances all contain the group 
of atoms (CO)’, and their constitution may be represented graphically thus : 


the first being a symmetrical kelone and the latter @ non-symmetrical. The 
ketones are isomeric with the aldehydes, from which they are distinguished : 
Ist, by the action of H, which produces « primary alcohol ‘with an alde- 
hyde, and a secondary alcohol with a ketone : 


COH CH,OH 

bu, + H, = OH, 

b 

CH, H, 
Provione aldehyde Props toobol. 
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cH, cH, 

bo + Ros buon 

I 

CH, é 

Acetone. Tsopropy! alcohol. 


24, by the action of O, which unites directly with an aldehyde to produce 
the corresponding acid, while it caunas the disruption of the molecule of 
the ketone, with formation of two acids : 


COH CO,0H 

I I 

oH, + O = CH, 

| 

HH, CH 
Propionte altehyde, Propionte acta, 
cH, 
| CO,OH CO,OH 
co + 0,= 1] é 
| H SH, 
OH, 
Acetate orm'e acd cette act 


Dimethyl! ketone— Acetone— Acelylmethylide—Pyroacetic ether or 
apirit — 00d OF —58—ia formed as one of the products of the dry dis- 


tillation of the acetates ; by the decomposition of the vapor of acetic acid 
at a red heat; by the dry distillation of sugar, tartaric acid, ete.; and in 
number of other reactions. It is obtained’ by distilling’ dry ‘calcium 
acetate in an earthenware retort at a dull red heat; the distillate, col- 
lected in @ well-cooled receiver, is freed from H,O by digestion with fused 
calcium chloride, and rectified; thove portions being collected which pass 
over a 60° (140° F.). Tt in alao formed in lange quantity inthe preparation 


. 0.7921 at 18° (64°.4 F.) ; boils at 
and ether ; is 


Tt forma crystalline compounds with the 
Cl and Br, in the presence of alkalies, convert it into 


cotton ; readil: 
alkaline bisulphites. 
chloroform or bromoform ; Cl alone produces with acetone # number of 


chlorinated products of substitution. Certain oxidizing agents transform 
it into a mixture of formic and acetic acids ; others into oxalic acid. 
Acetone haa been found to exist in the blood and urive in certain 
thological conditions, and notably in diabetes ; the peculiar odor exhaled 
yy diabetica is produced by this substance, which has lso been considered 
by some authors as being the cause of the respiratory derangements and 
coma which frequently occur in the Irst stages of the disease. 
That acetone exists in the blood in such cases is certain ; it is not cer- 
tain, however, that its presence produces the condition designated as 


acetonemia, It can hardly be doubted that the acetone thus existing in 
the blood is in formed from diabetic sugar, and itis probable also 
that a complex acid, known as ethyldiacetic, C,H,O,H, is formed as an in- 
termediate product. 
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MONAMINES. 


‘The monaménes are substances which may be considered as being de- 
rived from one molecule of NE, by the substitution of one, two, or three 
alcoholic radicals for one, two, or three H —— iy ues Gon ein’ 
as primary, secondary, and tertiary, according as they contain one, two, or 
thie alockolio radicals: 


H E OH,—CH, 
hen a CH,—CH, x CH,—CH, CH,—CH, 
i H,—CH, H,—CH, 
NH, (C,H,)HN (C,H,),HN (C,H,),N 
Ammcola, se Dietnylamig 


(esoondary). Genta 


‘They are also known as compound ammonias, and resemble ammonia in 
their chemical properties ; noiting with acids, without elimination of H,O, 
to form salts resembling those of ammonium. They aleo combine with 
H,0 to form quaternary ammonium hydrates, similar in constitution to am- 
monium hydrate. The alkalinity and solubility in H,O of the primary 
monamines are greater than those of the secondary, and those of the second- 
greater than those of the tertiary. Their chlorides form sparingly 
coluble compounds with platinic chloride. 
‘The primary monamines are formed by the action of potassium hydrate 


upon the corresponding cyanic ether : 
CNO,0,H, + 2KHO = NH,C,H, + 00,K,; 
ebyl cyanate! Potash, Ae romain 
= 


or by heating together an alcoholic solution of ammonia and an ether : 


HI + NH,C,II,; 
Hrdetoaie ‘Btbylamine. 


or by the action of nascent H upon the cyanides of the alcoholic radicals : 


ON,CH, + 2H, NH,.O,H,. 
‘Methyl cyanide, Hydrogen. ‘Bthylamine. 


The secondary monamines are formed by the action of the iodides or 
bromides of the alcoholic radicals upon the primary monamines, 
The tertiary monamines are produced by the distillation of the by- 


tertiary 
drates or iodides of the quaternary ammoniums, or by the action of 
fodides of the alcholic ridicals upor the secondary monamines. 

Ttis obvious from the above described properties of these substanose 
that they are true alkaloids (see 
diamines and triamines (see p. 249 


‘Methylamine — Methylia— i N—S1—is a colorless gaa; haa » 
fishy, ammoniacal odor ; in amma’ is the most soluble gas known, one 
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yoluine of H,O dissolving 1,154 volumes of methylin at 12°.5 (54°.5 F.) ; 

the solution is strongly ulkaline and caustic. 

The aqueous solution possesses the odor of the gas, and is highly 
caustic and alkaline, It neutralizes the acids with formation of methyl- 
ammonitin salts (e.g, CH,H.N,NO,= methylammonium nitrate), which 
are for the most part crystallizable and very soluble in H,O. Its chlor- 
aurate crystallizes in beautiful golden-yellow needles, soluble in water, 
alcohol, and ether. Its chloroplatinate crystallizes in golden-yellow scales, 
soluble in water, insoluble in alcohol. 

See trimethylamine, below. 


Dimetbylamine—Dimethylia—O™): | N45—is a liquid below 8° 


(46°.4 F.) ; has an ammoniacal odor, and is quite soluble in H,O. It con- 
stitutes about 50 per cent. of the commercial trimethylamine, which also 
contains 5 to 10 per cent. of trimethylamine. the remainder being a mixt- 
ure of monomethylamine, isobutylamine, and propylamine, Its chloro- 
platinate forms long needles. 

‘See trimethylamine, below. 

Trimethylamine —7+imethylia—(CH,),N—59—is formed by the 
action of methyl iodide upon NH,, ond as & ‘product of decomposition of 
many organic substances, it being one of the products of the action of 

tash on many vegetable substances, alkaloids, ete. It also occurs nat- 
urally in cod-liver oil, ergot, chenopodium, yeast, guano, human urine, the 
blood of the calf, and many flowers. 
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It is an oily liquid, having a disagreeable odor of fish ; boils at 9° brilliant, deliquescent needles. . * 
(48°.2F.); alkaline: soluble in HO, alcohol, and etlier; inflammable, Tt, When aaa esiaeele awenstrins cousns incwonee’ sncestion of 
combines with acids to form salis of trimethyl ammonium, which are Slivaand tears; ; evacuation of frrces, at first solid, Ister liquid ; 
erystallizable, contraaticn of the snore te the extant ofisloestre; diminntion Faber 
Trimethylamine has long been known to exist in the pickle in which 3 interference otion ; grad- 
herrings have been preserved. More recently it has been found to be of the heart's action and and death. Atropine 


an important product of putrefactive changes in fish, starch-paste, brain- 
tissue, muscular tissue, and other albuminoid substances, being acecompa- 
nied by lesser quantities of monomethylamine, dimethylamine, ethylamine, 
and diethylamine, as well as by other peculiar alkaloidal bodies. It has 
also been observed accompanying more active alkaloids in blood-serum, 
ete., which have served for the culture of various bacilli. (See choline 
and neurine, below, and ptomaines, p. 343.) 

Its chloroplatinate crystallizes in octahedra, insoluble in alcohol. 

‘The commercial trimethylamine, obtained by the dry distillation of 
distillery-waste, contains but y', per cent. of the substance whose name 
it bears. (See dimethylamine, above.) It has frequently been mistaken 


by writers upon materia medica for its isomere propylamine,(CH) Ly, 


which differs from it in odor and in boiling at 50° (122° F.). Its chloride, 
under the names chloride of propylamia, of secalia, of secalin, has been used 
in the treatment of gout and of rheumatiem, 

‘Tetramethyl ammonium hydrate—(CH,),N,OH—91.—Tis sub- 
stance, whose constitution is similar to that of ammonium hydrate, is 
obtained by decomposing the corresponding iodide, (CH,),NI, formed by 
the actionof methyliodide upon trimethylamine, It is a crystalline solid ; 
deliquescent ; very soluble in H,O ; caustic ; not volatile without decor 
position. . It attracts carbon dioxide‘from the air,and combines with acids 
to form crystallizable salts. 

‘The iodide is said to exert nn action upon the economy similar to that 
of curare, 


ry 


futrefection, ‘resulting, in all probability, from decomposition 
of the lecithins, 


coagulated 
a strong base ; attracts carbon dioxide from the air; forms with HCl a 
salt, soluble'in alcohol, which crystallizes in plates and needles, very much 
resembling in a those of cholesterip. Its chloroplatinate is puri- 
fied with difficulty ; ite chloraurate readily. Solutions of its chloride dif- 
fer in their behavior with alkaloidal reagents from those of neurine in 
forming no precipitate with tannic acid, and in forming « voluminous 
white precipitate with phosphomolybdie acid, which becomes crystalline 
on standing. 

‘Adininistered hypodermically to animals it causes muscarine-like intox- 
ication, although much less intense in its action than either that alkaloid 
or neurine, 

‘Amanitine—Trimethyloxethylideneammonium hydrate— 

(CB), Hon) [80H = 0,H,.NO,—121—is an isomere of choline, exist 
ing along with musearine (see below) in Agaricus muscariue. By oxidation 
with HNO, it yields muscarine. 

Musoarine—(9 by [Nox = O,H,,NO,—is a substituted tetra- 
methylammonium hy te clooely related to choline and amanitine, from 
the former of which it may be obtained by oxidation. 

It ocours in nature in Agaricus muscariue, and is produced during pu- 
trefactive decomposition of albuminoid substances. Its formation nuder 
such circumstances is of 


ot prey dry, elroy 
a 

Srey. : Nie i 1 ; : 
sparingly soluble in chloroform ; insoluble in ether. It is a more 
base 


2 
prevents the action of muscarine, and diminishes its intensity when alread; 
‘blished. y 


Neurine—Trimethylvinylammonium hydrate, Cis [Nox =H, 


NO, is a substance nearly related to choline, and long confounded with it, 
by Liebreich to exist in the brain, The same body is one of 
the alkaloids produced by the putrefaction of muscular tissues, and is en- 
dowed with poisonous qualities, resembling, but less intense than, those 
of muscarine. 
Another cadaveric alkaloid, related to neurine and produced under 
similar conditions, is a diamine ; neuridine, C,H, .N,. 


MONAMIDES. 


‘These bodies differ from the amines in containing oxygenated, or acid 
radicals, in place of alcoholic radicals. Like the amines, they are divisible 
into primary, secondary, and tertiary. ‘They are the nitrides of the acid 
radicals, as the amines are the nitrides of the alcoholic radicals, 

‘The monamides may also be regarded as the acids in which the OH of 


the group COOH has been replaced by (NH,) : 
cH, cH, 
coon ONE, 
eet wc. Actas, 


The primary monamides, containing radicals of the acids of the acetic 
series, are formed : (1.) By the action of heat upon an ammoniacal salt : 


Agi }o= Hoe Qs 


Ammonium wcetate, Water, Apetanide, 


(2.) By the action of a compound ether upon ammonia : 
H 
(0,H,0)' — (0,H,0)’ OH, 
(oR fos E bs Qn OHO 
Biveene nme sit 


(8.) By the action of the chloride of an acid radical upon dry NH, : 


em} f=) = ad + GBs 


Acetyl chloride, 


Acetamide. 


Ammosia, Ammonium Acetamie. 
‘chloride. 


‘The secondary monamides of the same class are obtained : (1.) By the 
action of the chlorides of acid radicals upon the primary amides : 
(8,0) (C,H,0)') _ (08,0) H 
H, {N+ CO} = CAEN 4 Gt 
Acetamide. Acetyl chloride, Hydocnorig 
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(2) By the action of HCl upon the primary monamides at high tem- 
peratures : 


Diaoetamie. 


a(CAQ x) oR) = Rh 


Acetamide, rochlorie 
Hydroch 


peal 


Ammoniam 
chloride. 


The tertiary monamides of this series of radicals have been but im- 
perfectly studied ; some of them have been obtained by the action of 
the chlorides of acid radicals upon metallic derivatives of the secondary 


The primary monamides containing radicals of the fatty acids are solid, 
izable, neutral in reaction, volatile without decomposition, mostly 

ible in alcohol and ether, and mostly capable of uniting with acids to 
form compounds similar in constitution to the ammoniacal aalts.”‘They 
are capable of uniting with H,O to form the ammonical salt of the cor- 
responding acid, and with the alkaline hydrates to form the metallic salt 
of the corresponding acid, and ammonia The secondary monamides, 
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containing two radicala of the fatty series, are acid in reaction, and their 
remaining atom of extra-radical H may be replaced by an electro-positive 
atom. 

Acctamide—(0#.9)' | x59 is obtained by beating, under prese- 
ure, a mixture of ethyl acetate and qua ammonin, and purifyn by 
distillation. It is a solid, ine substance, very soluble in 0, 
aloohol, and ether ; fuses at 78° (172°.4F,) ; boils at 221° (429°.8 F.) ; 

‘2 eweetish, cooling taste, and an odor of mice. Boiling potassium hy- 
drate solution decomposes it into potassium acetate and ammonia. Phos- 
phoric anhydride deprives it of H,O, and forms with it acetonitrile or 
methyl cyanide, 
AMIDO.ACIDS OF THE FATTY SERIES. 
"These compounds, also known as gi are of mixed function, acid 


lycocols, 
and basic, obtained by the substitution of the univalent group (NH,)' for 
an atom of radical H of an acid : 


cH, CE SED 
boox COOH 
Acitio nc, Amdo acetic mld (ghyoocol, 


Some of them, and many of their derivatives, exist in animal bodies 
Corresponding to them are many isomerea belonging to other series. 
‘Amido-acetio acid—Glycocol—Sugar 


CH,NH, 
Gllycine— '_—15—was first obtained ‘by the action of H,SO, upon 
in, It is best prepared by acting upon glue with caustic potassa, 
being liberated 14,80, in then nlded! and the erystals of potassium 
sulphate separated; the liquid is evaporated, the residue dissolved in 
aloohol, from which solution the glyoocol is allowed to crystallize. 


CH,CL BY CH,NH, 


i HON = | ee 
COOH H/ COOH 
Chlnoic —Amionia. Amite Hyde 


It may bo obtained from ox-bile, in which it exists as the salt of a con- 
jugate acid ; from uric acid by the action of hydriodic acid ; and by the 
union of formic aldehyde, hydrocyanic acid, and water. It is isomeric 
with glycolamide. 

Tt has heen found to exist free in animal nature only in the muscle of the 
scallop, and, when taken internally, its constituents ate eliminated as urea 
In combination it exists in the gelatinoids, and with cholic acid as sodium 
glycocholate (y, v.) in the bile. It is one of the products of decomposition of 
glycocholie acid, hyoglycocholic acid, and hippuric acid by dilute acids and 
by slkalies, and of the decomposition of tissues containing gelatinoids 

It appeurs as large, colorless, transparent crystals ; lias n sweet taste ; 
melts at 170° (338° F,); decomposes at higher temperatures ; sparingly 
soluble in cold H,O; much more soluble in warm HO; insoluble in abso- 
Jute alcohol and in ether ; acid in reaction. 

It combines with acids to form crystalline compounds, which are de- 
composed at the temperature of boiling water ; hot H,SO, earbonizes it 
HNO, converts it into glycolic acid (7. v.); with HCl it forms a chloride ; 
heated under pressure with benzoic acid it forms hippuric acid. —Tts acid 
function is more marked ; it expels carbonic and acetic acids from calcium 
carbonate and plumbic acetate. The presence of a small quantity of 
elycocol prevents the precipitation of cupric hydrate from cupric sulphate 
solution by potassium hydrate ; the solution becomes dark blue, does not 
yield cuprous hydrate on boiling, and precipitates crystalline needles of 
copper glycolamate on the addition of alcohol to the cold solution. With 
ferric chloride it gives an intense red solution, whose color is discharged 
by acids, and reappears on neutralization. With phenol and sodium hypo- 
chlorite it gives a blue color, as does ammonia. By oxidation with potas- 
sium permanganate in alkaline solution it yields carbon dioxide, oxalic, 
carbonic, and oxamic acids, and water. It also forms crystalline com- 
ponnda with many salts and ethers. Methyl amido-acetate is isomeric 
with sarcosine : 


een jae CH.NH(CH,) 
cooH C 7 cooH 
Gyevrt Merny icanins 
{amido-acetic acid). amie. (methyl giyooec! 
CH,[NH(CH,)] 
—89 isomeric with 


Methyl-glycocol—Sarcosine— | 
COOH 
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of gelatin—Glycolamic acid— 
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alanine and with lactamide (¢. v.), does not exist rs such in animal nature, 
‘but has been obtained from creatine (9. t.) by the action of barium hydrate : 
CHNO, + HO = 

Gratin’. Wale. 


CHNO, + CONH,; 
Tree, Used 


urea being formed at the same time, and decomposed by the further 
action of the barium hydrate into NH, and barium carbonate, 
211 


Its coustitution is indicated by its synthetic formation from chloracetie 
acid and methylamine : 


Cac CHA, CH,[NH(CH,)] 
+ [N= | a 
boon H/ coon 
Clore Methykimine, feromioa, Myarctiora 
cos se 


It crystallizes in colorless, transparent prisms ; very soluble in water; 
sparingly soluble in alcohol and ether. Its aqueous solution is not acid, 
and has a sweetish taste ; it unites with acids to form crystalline salts, but 
does not form metallic salts, It is capable of combining with cyanamide 
to form creatine. 

Betaine—Trimethylglycocol—Oxyneurine—Ozycholine— 


Betaine is the type of a number of similar compounds derivable from 
the amido acids by substitution of various bydrosarban radicala 
CH,—CH,(NH,) 
Amidopropionic Acid—dlanine— | 9.—Isomerie 
oC 
with sarcosine and with Iactamide ; does not exist, as far as is known at 
resent, in nature. It is obtained by the action of alcoholic ammonia upon 
omopropionic acid : 


CH,Br CH,(NH,) 

I AN i 

cH, + (Hox = CH, + BrNH, 
| H/ i 

coo coon 

Dremopeet hater Sepa rae 
roger anions a 


It may also be prepared by starting from lactic acid, from which it differs 
by containing NH, in place of OH. 

It crystallizes in large, oblique, rhombic prisms ; very soluble in H,O; 
sparingly soluble in alcohol ; insoluble in ether. Its aqueous solution is 
neutral and sweet. Nitrous acid converts it into lactic acid, N, and H,O. 
It dissolves in acids without neutralizing them, but yet, in certain casos, 
with the formation of crystalline compounds. Its Ba, Po! Cu, and Ag aalta 
are soluble and crystalline. 
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Amidobutyric Acid—Butalanine—C,H,NO,—and Amidovaleri- 
anic acid—C,H,,NO,—are only of theoretic interest at present, The 
latter has been found in the tissue of the pancreas and among the products 
of the action of pancreatic juice upon albumin. They are among the pro- 
ducts of the decomposition of albumin by caustic baryta. 

CH,—0,H,—CH, (NH, 

Amidooaproio Acid Lewino | 

cooH 
—131—exists widely distributed in animal nature ; it has been obtained 
from the normal spleen, pancreas, selivary, lymphatic, thymus, and thyroid 
glands, lungs, and liver. Pathologically, its quantity in the liver is much 
inreusud in diseases of that organ, and in typhus and variola ; in the bile 
in typhus; in the blood in leucocythemia, and in yellow atrophy of the 
liver ; in the urine in yellow atrophy of the liver, in typhus, and in variola ; 
in oboleraic discharges from the intestine ; in pus; in the duids of dropsy 
and of atheromatous cysts. In these situations it is usually accompanied 
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by tyrosine (9. v.). It is much more abundant in the tissues of the lower 
forms of animal hfe, and lias also been found in vegetable tissues. 

It is formed by the decomposition of nitrogenized animal and vegetable 
substances, by heating with strong alkalies or dilute acids; by the decom- 
position of elastic tissues it is formed with a small quantity of tyrosine ; 
Ey that of gelatinoid materials, leucine and glycine are obtained ; by that 
of albuminoids, leucine and a small, but variable, quantity of tyrosine are 
formed ; and that of epidermic tissues yields leucine and tyrosine. It is 
also one of the products of the putrefaction of animal and vegetable albu- 
minoids, and of the action of pancreatic juice upon fibrin. It has ulso been 
formed synthetically by the action of NH, upon bromocaproic acid, in the 
aame way that alanine is formed from bromopropionic acid (see above). 

It may be obtained by a variety of methods, the most advantageous of 
which consists in boiling 1 pt. horn-shavings with 4 pts. H,SO, and 12 pts. 
HO, for 36 hours, renewing the H,O as it evaporates ; the acid liquid is 
saturated with milk of lime and Boiled again for 24 hours; it is then 
filtered through linen, a slight excess of H,SO, is added, and the liquid 
again filtered and evaporated ; tyrosine first crystallizes out and is sepa- 
rated, after which leucine separates in crystals, which are purified by re- 
crystallization from small quantity of H,O, the crystals first formed 
being rejected, The leucine so obtained is further purified by solution in 
hot H,0; digestion with lead hydrate ; filtration ; treatment with H,S ; fil- 
tration ; treatment with animal charcoal ; filtration and crystallization. 

Leucine crystallines from alcohol in soft, pearly plates, lighter than 
H,0, and somewhat resembling cholesterin ; sometimes in round masses 
‘composed of closely grouped needles radiating from a centre, It is spar- 
ingly soluble in cold HO; readily in warm H,O ; almost insoluble in cold 
alcohol and ether ; soluble in boiling alcohol, which deposits it on cooling ; 
it is odorless and tasteless, and ita solutions are neutral. Its solubility in 
10 is increasod by the presence of acetic acid or of potassium acetate. 
It sublimes at 170° (338° F.) without decomposition ; if suddenly heated 
sbore 180° (850° F.) it i decomposed inte amylamine and carbon dioxide. 

When hested to 140-284 F.), with hydriodio acid under proenare, tia 
decomposed into eaproic acid and ammonia. Nitrous acid converts it 
into lewcie acid, 0,H,,0,, HO and N. It unites with acids to form solu- 
ble, crystalline salte, ” Ii’ also dissolves readily in solutions of alkaline hy- 


drates, forming crystalline compounds with the metallic elements. 
The formation of leucine in the body is one of the steps of the trans 
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formation of at least some part of the albuminoide into ures. That leucine 
is formed at the expense cf the albumiuoide by some fermentation-like 
process, there can be no doubt. As it is only dlischarged in the urine in 
certain exceptional pathological couditions, and as at the same time the 
elimination of urea is greatly diminished, it seems highly probable that 
under normal conditions the N of leucine finally makes its exit from the 
body oa urea, notwithstanding the fact that chemists have hitherto been 
unable to obtain urea from leucine artificially. As to the nature of 
the changea by which leucine is converted into urea in the body, we sre 
as yet in the dark. When leucine and tyrosine appear in the urine, that 
fluid is poor in urea and usually contains biliary coloring matters; the 
substitution of leucine for urea may be so extensive that the urine con- 
tains po urea, and contains leucine in such quantity that it crystallizes out 
spontaneously. 

Avauyrical, Oxanacrens.—The presence of leucine and tyrosine in the 
urine may be detected as follows: the freshly collected urine is treated 
with basic lead acetate, filtered, the filtrate treated with HS, filtered from 
the precipitated lead sulphide, and the filtrate evaporated over the water- 
Lath  leuoine aud tyrosine eryetalize ; they may be separated by extmec- 
tion of the residue with hot alcohol, which dissolves the leucine and 
leaves the tyrosine. The leucine left by evaporation of the alcoholic solu- 
tion may be recognized by its crystalline form and by the following 
characters : (1) a small portion is moistened on platinum foil with HNO, 
which is then cautiously evaporated ; a colorless residue remains, which, 
when warmed with caustic soda solution, turns yellow or brown, and 
further concentration is converted into oily drops, which do not adhere to 
the platinum (Scherer’s test) ; (2) a portion of the residue is heated in a 
dry test-tube ; it melts into oily drops, and the odor of amylamine (odor 
of ammonia combined with that of fusel oil) is observed ; (3) if a boiling 
mixture of leucine and solution of neutral lead acetate be carefull; neu- 
tralized with ammonia, brilliant cryatals of a compound of leucine and 
lead oxide separate ; (4) leucine carefully heated in a glass tube, open at 
both ends, to 170° (338° F.), sublimes without fusing, and condenses in 
flocculent shreds, resembling those of sublimed zinc oxide. If heated be- 
yond 180° (356° F.), the decomposition mentioned in 2d occurs. 

‘Tyrosine—C,H, MO,—145—is a substance which does not belong to 
this series, and is probably an amido-acid of the aromatic series ; neverthe- 
Jess, as its constitution is still undetermined, and as it is almost universally 
found to accompany leucine in animal tissues and in the products of their 
decomposition, it may be considered in this place. 

The methods of ita formation and preparation are given under leucine. 
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It crystallizes from its watery and ammoniacal solutions in silky needles, 
arranged in stellate bundles ; very sparingly soluble in cold H.O ; almost 
insoluble in alcohol ; more soluble in hot H,O. When heated, it turns 
brown and yields an oily matter having the odor of phenol ; when heated 
in amall quantities to 270° (518° F.), it is decomposed into carbou dioxide 
and a white solid, heving the composition C,H,,NO, which sublimes It 
combines with both acids and bases. 
Tt has been found in animal nature in the same situations as leucine. 
‘When taken into the stomach it is not altered in the economy, but is 
iminated in the urine and freces. 
Asuxrrica, Caanicrens —(1) its orystalline form ; (2) when heated it 
ives off an odor of phenol ; (8) when moistened with HINO, and careful 
5 ‘a deep yellow residue remains, which turns darker with 
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NaHO ; (4) with concentrated H,SO, and slightly warmed, it dissolves 
with transient red color—the solution, filtered and neutralized with 
CaCO,, gives a violet color with Fe,Cl, solution ; (5) when boiled with 
acid nitrate of mercury solution, a pink color, and later, a red precipi- 
tate. 

Biliary Acids.—The bile of most animals contains the sodium salts of 
two amido-acids of complex constitution. These acids may be decomposed 
into a non-nitrogenized acid (cholic acid), and either an amido-acid (glyco- 
col), or an amido-sulphurous acid (taurine), The following biliary acids 
have been described : 

Glycocholic acid—C,,H,, NO,—465—(sometimes designated as acide 
choligue, cholsdure, cholic acid, by French and German writers). It exists 
as its sodium salt in the bile of the herbivora, and in much smaller 
Proportion in that of the camnivora ; it exists in small quantity in human 

Jood and urine in icterus; in human bile its quantity varies with the 
diet, 

It is best obtained from ox-bile ; this is evaporated to one-fourth of 
its original volume, the residue is ground up with animal charcoal, and 
dried at 100° (212° F.); the dry mass, while still hot, is broken up and 
introduced into a fask, in which it is digested with absolute aleobot. with 
repeated agitation, for some days ; the colorless, filtered alcoholic solution 
is partially evaporated, but not to the extent of becoming syrupy, then 
mixed with an excess of anhydrous ether, which, if the reagents were free 
from H,O, causes the immediate separation of a crystalline precipitate 
of the mixed biliary salts. If the alcohol or ether used contain H,0, the 
precipitate is at first resinous and only becomes crystalline after standing, 
or does not become crystalline if the proportion of H,O be too great 
The crystalline deposit is collected upon a filter, washed with ether and 
dissolved in a small quantity of H,O; to the aqueous solution a small 
quantity of ether is added, and then enough dilute H,SO, to render the 
mixture permanently cloudy ; the glycocholic acid gradually crystallizes 
out, and may be further purified by solution in alcohol, and precipitation 
with great excess of ether. 

Glycocholic acid forms brilliant, colorless, transparent needles, which 
are sparingly soluble in cold H,O, readily soluble in warm H,O and in 
alcohol, almost insoluble in ether. The watery solution is acid in reac- 
tion, and tastes at first sweet, afterward intensely bitter. Its aleoholic solu- 
tion’ exerts a right-handed polarization [a], = + 29°; when evaporated 
it leaves the acid in a resinous form. 

When heated with potash, baryta, or dilute H,SO, or HCl, it is de- 
composed into cholic acid and glycocol : 


C,H,NO, + HO = C,H,O, + 
Glycochotic acid. ‘Water. Chote ect. 


Glycocholic acid dissolves unchanged in cold concentrated H,SO,, and is 
precipitated on dilution of the solution with H,O; if the mixture be warmed 
the bile acid is decomposed, and there separate oily dropa of cholonic 
acid, C,,H,.NO, differing from glyeocholic acid by —H,O. When allowed 
to remain’ long in contact with concentrated H,SO,, glycocholic acid is 
converted into a colorless, resinous mass, which’ slowly forms a saffron- 
yellow solution with the mineral acid, which turns flame-red when 
warmed, and which, on dilution, deposits a flocoulent. material which is 
colorless, greenish, or brownish, acéording to the temperature at which it 
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is formed. Glycocholic acid, altered by contact with concentrated H.SO, 
absorbs O when exposed to the air, and turns red, then blue, and finally 
brown after a few days. ‘ 

Sopiuu GircocaoLare, C,H,.NO,Na, exists in the bile ; it cryufallizes in 
stellate needles, very soluble ‘in HO, less 20 in absolute alcohol, and 
pee in ether; its acoholic solution exerts right-handed polarization 

fa), = +25°.7. 

Lesw Gtycocuotare, (C,.H,,NO,), Pb (?), is formed as a white, floceu- 
lent precipitate, when ‘solution of ‘lead aubacetate is added to solution 
of a glycocholate or of glycocholic scid; with the neutral acetate the pre- 
cipitation does not occur in the presence of an excess of acetic acid. It 


C,H,NO,, 
Giyetek 
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is soluble in alcohol, and in an excess of lead acetate solution. 

The glycocholates of the alkaline earths are soluble in H,O. Gly- 
cocholic acid and the glycocholates react with Pettenkofer's’ test (see 
below). 

Glycocholic acil forms compounds with the alkaloids, some of which 


are crystalline, others amorphous; they are for the most part very epar- Pe 
¢ biliary 


ingly soluble in H,O, but readily soluble in solutions of 
and in bile, 

Taurosholie acid—C,,H,,NO,S—515—(choleic acid of Strecker)— 
exists as its sodium salt in the bile of man and of the carnivora, and in 
much less abundance in that of the herbivora ; in the bile of the dog it 
seems to be unaccompanied by any other biliary acid. It may be obtained 
from dog's bile by a modification of the method described under glyco- 
cholie acid; the watery solution is not treated with H.SO,, as in the 
preparation of that acid, but with solution of basic lead acetate and am- 
monia, The precipitate so formed is extracted with boiling alcohol, the 
solution filtered hot and treated with H,S ; the clear liquid, filtered from 
the precipitated lead sulphide, is evaporated to a small bulk and treated 
with a large excess of ether ; the acid is precipitated in the resinous form, 
but, after standing for a varying period, assumes the crystalline form. 

‘When carefully prepared it forms silky, crystalline needles, which, 
when exposed to the air, deliquesce rapidly, and which, even under abeo- 
lute ether, are gradually converted into a transparent, amorphous, resinous 
mass. It is aoluble in H,O and alcohol; insoluble in ether; its aqueous 
solution is very bitter ; in alcoholic solution it deviates the plane of polar- 
ization to the right, [a],= + 24°.5; its solutions are acid in reaction. 

Taurocholic acid is very readily decomposed by heating with barium 
hydrate, with dilute acids, and even by evaporation of its solution, into 
cholic acid and taurine : 


C,H,NOS + HO 


Water, 


C,H,0, + CH NOS 
“Taurocholle acl Onalle we Taurine 

The sime decomposition occurs in the presence of putrelyiny so:terial 
and in the intestine. ‘Taurocholic acid bas not been found to accompany 
glycocholic in the urine of icteric patients. 

The taurocholates are neutral in reaction ; those of the alkaline metals 
are soluble in alcohol and in water; and by long contact with ether they 
assume the crystalline form. ‘They inay be separated from the glycocho- 
lates. in watery solution, either: (1) by dilute H,SO, in the presence of a 
sinall quantity of ether, which precipitates glycocholic acid alone; or (2) by 
adding neutral lead acetate to the solution of the mixed salts (which must 
be neutral in reaction) lead glycocholate is precipitated and separated by 
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filtration ; to the mother liquor basic lead acetate and ammonia are added, 
when lead taurocholate is precipitated. The acids are obtained from the 
hot alcoholic solutions of the Ph salts by decomposition with HS, filtra- 
tion, concentration, and precipitation by ether. 

Solutions of the taurocholates, like those of the glycocholates, have 
the power of dissolving cholesterin and of emulsifying the 5 they 
also form with the salts of the alkwoids compounds which are insoluble 
in H,0, but soluble in an excess of the biliary salt. The taurocholate of 
morphine is erystullizable, They react with Pettenkofer's test. 

Hyoglycocholic acid, CH,,NO., and Hyotaurocholic acid, 
C,,H,,.NO5S, (?) are conjugate acidls of hyocholic acid, C,,H,,O,, and glycocol 
and tiurine, which exist in the bile of the pig. Chenotaurocholic acid, 
a conjugate acid of taurine and chenockotic acid, C,,H,,O,, is obtained from 
the bile of the goose. 

Cholic acid—C. H,,0,—408— (cholalic acid of Strecker), is a product 
af decomposition of glyco- and taurocholie acids, obtained as indicated 
above. It also occurs, as the result of a similar decomposition, in the 
intestines and feces of both herbivora and carnivora It forme largo, 
clear, deliquescent crystals ; sparingly soluble in H,O, readily soluble in 
aluubul wud ether ; intensely bitter in taste, with a sweetish aftertaste ; 
in alcoholic solution it is dextrogyric [a], = +35°. The alkaline 
cholates are crystallizable and readily soluble in H,O, the others difficultly 
soluble. Cholie acid and the cholatea respond to Pottenkofer's test. 

By boiling with acids or by continued heating to 200° (392° F.), cholic 
acid loses the elements of H,O, and is transformed into dyslysin, C,,H,,O,, 
8 neutral, resinous material, insoluble in H,O and alcohol, sparingly golu- 
ble in ether. 

Tue Prrrevxorsr Rescrrox.—All of the Viliary ucids, und the cholic 
acid and dyslysin obtained by their decomposition, have the property of 
forming a yellow solution with concentrated H,SO,, the color of which 
rapidly increases in intensity, and which exhibits a green fluorescence. 
Their watery solutions also, when treated with a small quantity of cane- 
sugar and with concentrated H,SO, 80 added that the mixture acquires a 

J beyo 


temperature of 70° (158° F) but doce not ecome heated mu nd 
iat point, develop a beautiful cherry-red color, which gradually changes 
to dark reddish purple, Although this reaction ia observed in the pree- 
nce of vary wmall quantities of the biliary acide, ik loses its valne, unless 
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applied as directed below, from the fact that many other substances give 
the sime reaction, either with H,SO, alone, or in the presence of cane- 
sugar. Among these substances are many which exist naturally in animal 
fluids, or which may be introduced with the food or as medicines ; such 
are cholesterin, the albuminoids, lecithin, oleic acid, cerebrin, phenol, tur- 

mntine, tannic acid, salicylic acid, morphine, codeine, many oils and fats, 
cod-liver oil, ete. It has been suggested that a distinction could be made 
between the color produced by the Pettenkofer test with the biliary acids 
and those produced by the same test with other substances, by spectro- 
scopic observation ; the test with biliary acids in watery solution exhibit- 
ing a single dark and broad absorption-band (Fig. 34, No. 2); the same 
test in aleoholic solution shows two bands (No. 1); but while this spec- 
trum differs from those observed in the purple solutions obtained with 
many other substances, such as albumin (No. 3); it does not differ sufti- 
ciently from that obtained with the morphine salts (No. 4) to render it a 
safe method for controlling the test. 

The following method of applying Pettenkofer's test to the urine and 

Tee 
other fluids removes, we believe, every source of error. The urine, etc., 
is first evaporated to dryness at tlie temperature of the water-bath, a 
small quantity of coarse animal charcoal having been added ; the residue 
is extracted with absolute alcohol, the alcoholic liquid filtered, partially 
evaporated, and treated with ten times its bulk of absolute ether ; after 
standing an hour or two, any precipitate which may have formed is col- 
lected upon a small filter, washed with ether, and dissolved in a small 
quantity of HO; this aqueous solution ie placed in « teet-tube, drop 
or two of a strong aqueous solution of cane-sugar (sugar, 1 ; water, 4), 
then pure concentrated H,80, are added ; the addition of the acid bei 
80 ted, and the test-tube dipped from time to time in cold water, 
temperature shall be from 60°-76° (140°-167° F,). In the pres- 

ence of biliary acils the mixture usually becomes turbid at first, and 
then turns cherry-red and finally purple, the intensity of the color varying 
with the amount of biliary acid present. 


& F 
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Parstovooioat, Cumasrar or tax Britany Actps,—These substances do 
not normally pre-exist in the blood, and are consequently formed in the 
liver, and they are not reabsorbed from the intestine unchanged.  Solo- 
tions of the Diliary salia, injected into the circulation in emall quantity, 
cause a diminution in the frequency of the pulse and of the respiratory 
movements, a lowering of the tem; and arterii] tension, and dis- 
integration of the blood-corpuscles. In large doses (24 grams [30-60 
grains] for a dog) they produce the same effects to a more marked 
dogrea ; epileptifarm canvnlainns, black and Ilooty nine, and death 
more or less rapidly. ‘These effects do not follow the injection of the 
products of decomposition of the biliary acids, except cholic acid, and 
in that case the symptoms are much less marked. Nor are the biliary 
acids discharged unaltered with the fieces; they are decomposed in the 
intestine. ‘The extract, suitably purified, of the contents of the wpper 
part of the small intestine, gives a well-marked reaction with Pettenkofer's 
test; while similar extracts of the contents of the lower part of the large 
intestine, or of the feces, fail to give the reaction, and consequently are 
free from glyco- or taurocholie, cholic acid, or dyslysin ; the freces, more- 
over, do not contain either taurine or glycocol. “During the processes, at 
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t but imperfectly understood, which take in the intestine, the 
Pitencide are undoubtedly decomposed into ‘ible acid and taurine or 
glycovol, which are subsequently reabsorbed, either as such, or after 
wing been subjected to t decomposition; and as a consequence 
of their decomposition they probably hava snma influence upon intestinal 
digestion. 

The biliary salts are precipitated from their aqueous solution, or fro: 

Dile, by freah’ gastric juice from the same animal; but they are not o> 
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Precipitated if the gastric juice contain peptone. ‘The proportion of 
biliary salta in human bile seems to vary considerably, as shown by the 
following analyses : 


e {om family |e | 
ere is |. |i 
a Las coe.| 248) 1.29 | | 
Cholesterin + | 0.16 0.26 4.73. 3.09 § 9-25, 0.25 | 0.34, 
Fata. +, 0.82 0.92 | x] g {oor 0.05 | 0.36 
jum, : I 0.75 | 1.03 | 
fo] 729) 6.14 10.70, 5.65, taal 2.00 | Oat | 
| J a2! 22] 0-64 0.69 | 1.63 | 
65 0.77 [1.08 0.63 0.46?) 1.467, 
36.00 85.92 |82.27 89.81 190.88 |91.08 
00 14.08 pes, 2 on a3) 8.02 
wet. 18, killed by a fall II. Frericha: Male, wt. 22, 
H 1. wt. 40, decapitated IV. Gorup-Be- 
|. V. Jacobsen : VL, VIL 
‘Trifanowski: Males VIII. Socolof: Mean of six \EX. Hoppe- 


voluntary and involuntary, of brain, blood, and amniotic fuid. 
Tt is bea yet contains 0.82 per 


warming with alcohol and expressing strongly ; the alcohol ia Gilead 


acetate, filtered, treated with H, 
from whish tho eres 


it is in excess and in presence of a small quantity of ium 3 
; arpa ge 


which a jelly separates which turns black, slowly at ordinary temperatares, 

are F.). A white precipitate, which turns black when 
also formed when a solution of creatine ia similarly treated with 
chloride and potash. 
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Creatinino—C,H,N,O—113—a product of the debydration of crea- 
tine, is a normal and constant constituent of the urine and amniotic uid, 
and also exists in the blood and muscular tissue. 

It crystallizes in oblique, rhombic prisms, soluble in H,O and in hot 
alcohol; insoluble in ether. ' It is a strong base, hasan alkaline taste and 
reaction ; expels NU, from the ammoniacal salts, and forms well-defined 
salt, among which is the double chloride of zine and creatinine (C,H,N, 
©),2Z0Cl, obtained in very sparingly soluble, oblique prismatic crystals, 
when aleoholic solutions of creatinine and zine chloride are mixed. 

‘The quantity of creatinine eliminated is slightly greater than that of 
uric acid, 0.6-1.3 gram (9.25-20 grains) in 24 hours; it is not increased 
by muscular exercise, but is diminished in progressive museular atrophy. 
It is obtained from the urine by precipitation with zine chloride. 

Xantaine—Nanthie aride—Crous acid—C,HNO,—152 


52—occurs in 
arare form of urinary calculus ; in the pancreas, spleen, liver, thymus, 
and brain of mammala and fishes; and in human urine after the use of 
sulphur baths or inunctions. 

It is an anorphous, yellowish-white powder; very slightly soluble in 
cold H,O. If dissolved’ in HNO, and the solution evaporated, xanthine 
leaves a yellowish residue, which turns reddish-yellow on the addition of 
potash solution, and violet-red when heated. 

Xanthine calouli vary in size from that of a pea to that of a pigeon’s 
egg. They are rather hard, brownish-yellow, smooth, shining, and made 
up of well-defined, concentric layers. Their broken surfaces assume a 


waxy polish when rubbed. 

lypoxanthine—Sarcine —C.H.N,O—136—occurs in the spleen, 
muscular tissue, thymus, suprarenal capsules and brain of mammals ; in 
the liver in acute yellow atrophy ; and in the blood and urine in leucocy- 
thomia, It may be obtained from tho mother liquor of the preparation 
of creatine (9. v.). 

Tt forms nodular masses ; soluble in 300 parts of cold, and 78 parts of 
boiling 1,0. Tt is produead from urie acid or from xanthine by the 
action of sodium amalgam, and when oxidized by HNO, it yields xanthine. 

Guanine—O,H,N.O—151—occurs in guano, in the excrements of 
the lower animals, and in the pancreas, lungs, and liver of certain mam- 
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", ments only : C,H, O, N, Cl, Br and I 
+ duced artificially. Of these quite a number may be 
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malians. It is a white or yellowish, amorphous, odorless dnd tasteless 
solid ; almost insoluble in H,O, alcohol and ether ; readily soluble in acide 
and alkalies, with which it forms compounds. 

Carnine—C,H,N,O, + H,O—106 + 18—is obtained from Liebig's 
meat extract in chalky, microscopic crystals, readily soluble in warm HO. 
It forms compounds with acids and alkalies, similar to those of hypoxan- 
thine. 


COMPOUNDS OF THE ALCOHOLIC RADICALS WITH 
OTHER ELEMENTS. 
The organic substances hitherto considered are composed of seven ele- 
; but compounds of C containing every 
known element have been observed fo exist in nature, or have been pro- 
uce . considered as con- 
taining the radicals of the series C,H,,.,, which exist in the monoatomic 
alcohols. These bodies are almost exclusively the producta of the labora. 
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tory, and resemble in coustitution some of the compounds already con- 
sidered. 

Sulphides,—The compounds of the alcoholic radicals with $ are the 
same in constitution as those with O, S taking the place of O: 


OH ove CEA CHa 
Hy? CH j° Hy® 
Bis) yinte —lytiaide yt ptyime Taf wie 


tener) (teresa 

Emm, Sucraypacre, usually known as mereaplan, from its tendency to 
unite with mercury (corpus mercurium capians), is formed in a variety of 
reactions. It is best prepared by treating alcohol with H,SO,, as in the 
Preparation of sulphovinie acid ‘(y. v.); mixing the crude product with 
excess of potash ; separating from the crystals of potassium sulphate; 
saturating with H.S ; and distilling. 

It is a mobile, colorless liquid ; sp. gr. 0.8325 ; has an intensely disn- 
greeable odor, combined of those of garlic and HS; boils at 36°,2 
(97°.2 F:) ; ignites readily and burns with a blue flame ; muy be readily 
frozen by the cold produced by its own evaporation ; neutral in reaction ; 
sparingly soluble in H,0, soluble in all proportions im alechol and ether ; 
dissolves I, S and P. 

Potassium and sodium act with mereaptan as with alcohol, replacing 
the extra-radical hydrogen. In its bebavior toward the oxides it more 
closely resembles the acids than the alcohols, being capable even of enter- 
ing into double decomposition to form salts, called si/phethylates or mer- 
coptides. Its action with mereuric oxide is characteristic, forming a white, 
crystalline sulphide of ethyl and mercury : 


2(Fj ts 


Phy aulphyitente, 


is, + HO 


Behyl-mercuie sudphhie 


) + Hg'o = (CH 


Mereuste oxide, Water, 


Eravt Surue, a colorless liquid ; having n penetrating, disngreeable 
odor of garlic ; boiling at 73° (163°.4 F.) ; insoluble in HO, soluble in 
alcohol ; inflammable; obtained by the action of ethyl chloride upon 
potassium sulphide. 

Phosphines, arsines, and stibines are compounds resembling the 
amines in constitution, in which the N is replaced by P, As, or Sb. Like 
the amines, they may be primary, secondary, or tertiary : 


CH,) cH, CH.) OH, 
Hin HiP CH | As CHE Sb. 
H) H HS H, 

Bunplamine Ennyiphowine ———Dlahylarine Teething 

‘orto ely etna Tetley 


There also exist compounds containing P, As, or Sh, which are similar 
in constitution to the hydrates and salts of aunmmonium, and of the com- 
pound ammoniums : 


NHI N(CH,)I As(CH,),I 
Ammonia ‘Tetrameths1ammnium —‘Tetramethstseteniuma 
vette. ‘ai scr 


Most of these compounds, which are very numerous, 


are aa yet only 
of theoretic interest. 


One of them, Lowever, ie doserving of notice here: 
CH, 
Duseiviil Aueas, CH! As 106 ich may be considered as being 


the hydride of the radical [As(CH,),], does not exist as such; there is 
however, a liquid known as the fuming liguor of Cadet, ur alkaysin, which 
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is obtained by distilling a mixture of potassium acetate and arsenic 
trioxide... This liquid contains the oxide of the above radical, and a sub- 
stance which ignites on contact with air, and which consists of the same radi- 
cal united to itself 2[As(CH,),]. ‘This radical, called «acodyle (xaxés = evil), 
is capable of entering intoa great number of other combinations. Cacodyle 
and its compounds are all exceedingly poisonous, especially the cyanide, 
an ethereal liquid, very volatile, the presence of whose vapor in inspired air, 
even in minute traces, produces symptoms referable both to arsenic and 
to bydrocyanic acid. 

Organo-metallfe substances are compounds of the alcoholic radi- 
cals with metals. They are very numerous, usually obtained by the action 
of the iodide of the alcoholic radical upon the metallic element, iu on 
atmosphere of H. They are substances which, although they have been 
put to no uses in the atts or in medicine, have been of great service in 
chemical research. As typical of this class of substances we may mep- 
tion : 


‘se-rret—C HE. | 7p —198-—obtained by heating at 190° (266° F.) 


in a sealed tube a mixture of perfectly dry zine amalgam with ethyl iodide ; 
the contenta of the tube are then distilled in an atmosphere of coal-gas, 
or H, and the distillate collected in # receiver, in which it can be sealed by 
fusion of the glass without contact with air. 

It is a colorless, transparent, highly refracting liquid; sp. gr. 1.182; 
boils at 118° (244°.4F.). On contact with air it ignites aud burna with a 
luminous flame, bordered with green, and gives off dense clouds of zinc 
oxide, a property which renders it very dangerous to handle. On contact 
with HO it is immediately decomposed into zinc hydrate and ethyl 
hydride! It is chiefly useful as an agent by which the radical ethyl can be 
introduced into organie molecules. 


ALLYLIC SERIES. 


‘The compounds heretofore considered may be derived more or less 
directly from the saturated hydrocarbons ; in the derivatives, ag in the 
hydrocarbous, the valences of the C atoms are all satisfied, and that in the 
simplest and most complete manner, two neighboring C atoms always 
exchanging a vingle valence. There exist, however, other compounds, 
containing less H in proportion to C than those already considered, and 
yet resembling them in being monoatomic. These compounds have 
usually been considered as non-saturated, because all the possible valences 
are not satisfied, and the substances are therefor capable of forming pro- 
duots of addition, while the suéurued compounds can only form products 


of substitution. 
In this sense the substances composing this series are non-saturated, 
‘but thoy are not so in the ee that they contain © or other atoma whose 


valences are not satiafied. The following formule indicate the constitu- 
999 


tion of the substances of this series, and their relation ta those of the pre- 
vious one. It will he observed that in the ally] compounds two neighbor- 
ing U atoms exchange fio valences ; 


CH, CH CH, CH, (CH, 
i I | 
CH, CH. CH, cH Id | 
| | | | 1 
OHH = CH_OH COH COOH | CH, | 
| 
or or or or 
(C\HY L(G), (C,H.0)}  (C,H.O)'} 
l ito HI ik {Oo (CH) 
Vows hyirole Propet arate eTentonst nsarate Propionst state Prony 
ttoatoens, "ikon Tauisbyue) eid cated, 
| CH, | cH, CH, CH, CH, 
il I it I i] 
2\ CH CH CH CH 
1 | | I | I 
| CH, § CH,OH con COOH | CH, 
ul 
or or or or 
CH CH19 (CHO (CHO) 
cut Hs? a Hj? (CH) 
Dintyt Ay nyarace crown ‘cage act Aus 
(nydveearbon). —“aleotot celschye. ‘aeiay ratica, 


Dially1—O-H. | _s2_formerly known as allyl. is obtained by the 


action of sodium ‘upon allyl iodide, and is not, as its empirical formula 
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would seem to indicate,a superior homologue of acetylene and allylene 


(gv). 
It is a colorless liquid, having a peculiar odor, somewhat resembling 
that of horseradish ; boils at 59° (138°.2 F.); sp. gr. 0.684 at 14° (57°.2 F.). 
Allyl hydrate— allylic alcoho! | O—58—may be obtained by 
the action of sodium upon dichlorhydrine in ethereal solution ; or by 
heating four parts of glycerin with one part of crystallized oxalic acid, 
Allylic alcohol is a colorless, mobile Hiquid ; solidifies at —54° (—65°.2 
F,); boils at 97° (206°.6 F.); ep. gr. 0.8507 at 25° (77° F.) ; soluble in 
0 ; has an odor resembling the combined odors of aleohol and essence 
of mustard ; burns with a luminous flaw 
Allyl alcohol is isomeric with propylic nldehyde and with acetone. 
Being an unsaturated compound, it is capable of forming products of 
addition with Cl, Br and I, ete., which are isomeric or identical with pro- 
ducts of substitution obtained by the action of the same elements upon 
glycerin, Oxidizing agents convert it first into acrolein, nerylic alde- 
vde, C,H,O, and finally into acrylic acid. It does not combine readily 
with H, but in the presence of nascent H combination takes place.slowly, 
with formation of propylic alcohol. 


Ally! oxide— Allylic ether—O-+ | 098—exista in small quantities 
in crude essence of It is obtained as u colorless liquid, having an 
alliaceous odor ; insoluble in H,0 ; boiling at 82° (179°.6 ¥.), by a num- 
der of reactions, but best by the action of allyl iodide upon sodium ally! 
oxide. 

Allyl sulphide—essence of garlic—CH. } S—114—is obtained by the 
action of an alcoholic solution of potassium sulphide upon allyl iodide ; 
‘also as a constituent of the volatile oil of garlic, by macerating garlic, or 
other related vegetables, in water, and distilling. Crude essence of garlic 
is thus obtained as a heavy, fetid, brown oil ; this is purified by redistilla. 
tion below 140° (284° F.) ; contact with potassium and subsequent redis- 
tillaion from ealeium chloride, hehe aie 

It in a colorless, t oil ; lighter than HO, sparingly soluble in 
H,0, very soluble in nlcokol and etizer; boils at 140° (280° F.) ; has an in 
tense odor of garlic. It does not exist naturally in the plant, but is formed 
daring the proceas of extraction by the action of H,O, probably in a man- 
ner similar to that in which essence of mustard is formed under similar 
circumstances. It is to the formation of allyl sulphide, which is highly 
volatile, that garlic owes the odor which it emits. 

‘Allyl sulphooyanate Ewential oil of mustard—Cleum. sinapis wola- 


tile (C, 8)-on }8-09.1F the made of white or Dlack mustard bo 


strongly aes, ‘a bland, neutral oil is obtained, which resembles rape- 
seed and colza oils in its physical properties, and in being composed of the 
glyourides of stearic, oleic, and erucic acids, ‘Tho cake remaining after the 
expression of this oil from black mustard, or the black-mustard seeds 
themselves, pulverized and moistened with H,U, gives off a strong, pun- 
gont odor.’ If the H,O be now distilled, a volalile nil passes aver with it, 
which is the crude essential oil of mustard. 

In practice the péwdered cake of black-mustard seeds, frum which the 
fixed oil has been expressed, is digested with H,O for 24 hours, after which 
the H,0 is distilled as long’ as any oily matter passes over ; the oil is col- 
lected; dried by contact with calcium chlorido, and redistilled. Easence 
of mustard may also be obtained synthetically by the action of allyl bro- 
ide or iodide upon potassium sulphocyanate, or by the action of allyl 
iodide upon silver sulphneyanate. 

‘This essence does not exist preformed in the mustard, but results from 
the decomposition of u peculiar voustituent of the secds, potaorium myro- 
nate, determined by eryptolytic action set up by another constituent, myro- 
sine, in the presence of H,O. 

Potassium myronate exists only in appreciahle quantity in the black 
variety of mustard, from which it may be obtained in the shape of short 

i transparent, odorless, bitter; very wluble in 11,0, 
aleohol 


c 
sparingly so in 


(104° F.) to dryness. 

‘At temperatures above 40° (163° 
224 

incapable of decomposing potassium myronate, a change which is also pro- 

duced by contact with acetic acid. A8 the rubefacient and vesicant ac- 

tions of mustard when moistened with H,O, are due to the production of 

allyl sulpbocyanate, neither vimegar, acetic acid, nor heat greater than 40° 


\yrosine becomes coagulated and 
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(104° F.) should be used in the preparation of mustard cataplasms. 

Pure ally! sulphocyanate is a transparent, colorless oil ; sp. gr. 1.015 
at 20° (68° F.) ; boils at 143° (289°.4 F.); has a penetrating, pungent 
odor, sparingly soluble in H,O, very soluble in alcohol and ether. When 
exposed to the light it gradually turns brownish yellow and depbsits a re- 
sinoid material. “When applied to the skin it produces rubefaction, quickly 
followed by vesication. 


ACIDS AND ALDEHYDES OF THE ACRYLIC SERIES. 
‘These substances bear the same relation to the aleohols of the allyl 


series that the volatile fatty acids and the corresponding aldehydes bear to 
the ethylic series of alcohols. ‘The following terms of the series have been 


obtained : 
Acids, Aldehyttes. 
OH, 10, i CHy,.:0. 
Acrsite acid Acrolein 0H, 
Grotonie Grotonte Aidebyite “econ 
Angelic 
eter 


oleic. 


The acids of this series differ from those containing the same number 
of O atoms in the formic series, by containing two atoms of H less ; they 
are readily converted into acids of the formic series by the action of potas- 
sium hydrate in fusion. 


Acrylic acid—°.0 | 972 is obtained by oxydation of acrolein 


by silver oxide, and is formed in a number of other reactions. It is acol- 
orless, highly acid liquid ; has penetrating odor ; solidifies at 7° (44°.6 
F.); boils at 140° (264° F.), Nascent H unites with it to form propionic 
acid. It forms crystalline salts and ethers, 

Acrylic aldehyde— Allylic aldehyde—Acrolein—O,H,O} 5g 

Mo q 
When the fats and fixed oils are decomposed by heat, a disagreeable, irri- 
tating odor ia produced, which is due to the formation of acrolein by the 
dehydration of the glycsrin contained in the fatty material. Acrolein may 
be obtained by heating glycerin with atrong H,SO,, or with hydropotassic 
sulphate. Glycerin is the alcohol (hydrate) of a radical having the same 
composition as allyl, but so differing from it in constitution as to be triva- 
lent in place of univalent. 
(C,H)"(08), (CH,0)H 
Glycerin ‘eroltn. 

Acrolein is a colorless, limpid liquid ; lighter than H,O ; boils at 52°.4 
(126°.3 F.) ; sparingly soluble in H,O, more soluble in alcohol ; very vola- 
tile ; ite vapor is very pungent and irritating, When freshly prepared it 
is neutral in reaction, but on contact with air it rapidly becomes acid by 
oxidation. For the same reason it does not keep well, even in closed ves- 


2HO + 


Water. 
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sels ; on standing it deposits a flocculent material, which has been called 
disocryl, while at the same time formic, acetic, and acrylic acids are formed. 
Oxydizing agents convert it into acrylic acid, or, if they be energetic, into 
‘9 mixture of formic and acetic acids’ The caustic alkalies produce from 
it resinoid substances similar to those formed from acetic aldehyde. With 
NH, it forms a crystalline, odorless compound, which behaves as a base. 

Acrolein is formed whenever glycerin, or any substance containing it 
or its compounds with the fatty acids, is heated to a temperature sufficient 
to effect its decomposition ; for this reason, and because of the irritating 
action of the acrolein, the heavy petroleum-oils are preferable to those of 


vegetable or animal origin for the lubricating of machinery operated in en- 
closed places. 


Crotonio aota—-7.0 | 086 —was first obtained from eroton-oil, ( 


oleum tight (U. $.), oleum crotonis (Br.), in which it exists in combination 
with glycerin, and accompanied by the glycerin ethers of several other 
fatty acids ; it is, however, neither the vesicant nor the purgative prin- 
ciple of the oil. “It may be obtained by saponification of eroton-oil, or, 
better, by the action of potassium hydrate upon allyl cyanide. 

It is an oily liquid ; solidifies at —5° (23° F.); acrid in 
off Lighly irritating vapors at temperatures slightly above 
‘When taken internally it acts as an irritant poison. 

An acid obtained by oxidation of erotonic aldehyde is probably an iso- 
mere, as it is in the form of crystals at ordinary temperatures, and only 
fuses at 73° (163°.4 F.). . 


Crotonic aldehyde—C-H.0 | _70__1¢ aldehyde, H,0, ana HCl, be 


mixed together at a low temperature, and the mixture exposed to diffused 
daylight for some days, an oily liquid is formed, which, after purification, 
has the composition C,H.O,. This substance, known as aldol, whan ex. 
Posed to heat, is decomposed into water and erotonic aldehyde: C.H,0, 


taste ; gives 
0° (32° F.). 
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= 0 + CHO. 

Crotonic aldehyde is a colorless liquid ; boils at 105° (221° F.) ; gives 
of highly imitating vapors It bears the sane relation to croton chiral 
that aldehyde doce to chloral 

Croton cbloral—Trichlorocroton aldehyde—CPLCLO } 178.5 a 


substance which has been used as an anmsthetic whose action is particu- 
larly directed to the sensory nerves distributed to the head and face. It 
is prepared by directing a current of Cl through acetic aldehyde, as ordin- 
ary chloral is obtained by the action'of Cl upon ethylic alcohol. The first 
action is to convert ethylic aldehyde into crotonic aldehyde by condensa- 
tion and elimination of H,O; in the second stage of the reaction the 
substitution of three atoms of Cl for an equal number of atoms of H in the 
croton aldehyde thus formed takes place. 


Angelic acia—°-719 | o_100—exists in angelica root, in the flow- 
ors of chamomile, Anthems (U.S), and in erotonoil A 

It crystallizes in colorless prisms, which fuso at 45°.5 (119°.9 F.) ; 
boils at 185° (365° F.) ; bas an aromatic odor and an acid, pungent taste ; 
sparingly soluble in cold H,O ; readily soluble in hot H,0, alcohol, and 
ether. By the action of heat it in converted into its isomiere, methylorom 


tonic acid, OREO 0. 
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Oleic acid—Acidum oleicum (U. S)—CvHnO} o_246—exists as 


its glyceric ether, olein, in most, if not inall the fats and in all fixed oils, 
Itis obtained in ‘an impure form on a large scale as a by-product in the 
manufacture of candles. This product is, however, very impure; to 
purify it, it is first cooled to 0° (32° F.), the liquid portion collected ; 
cooled to —10” (14° F.), expressed, and the solid portion collected ; this 
is melted and treated with balf its weight of mascieots the lead cleste vs 
obtained is dissolved out by ether ; the decanted ethereal solution is 
shaken with HCl, the ethereal layer decanted and evaporated, when it 
leaves oleic acid, contaminated with small quantity of oxyoleic acid, from 
which it can be purified only by a tedious process. 

Pure oleic acid is a white, pearly, crystalline solid, which fuses to a 
colorless liquid at 14° (57°.2 is odorless and tasteless ; soluble in 
alcohol, ether, and cold H,SO,; insoluble in H.O; sp. gr. 0.808 at 19° 
(66°.2 F.). Neutral in reaction. It can be distilled in vacuo without decom- 

ition, but when heated in contact with air, it is decomposed with 
formation of hydrocarbons, volatile fatty acids, and sebacic acid, It dis- 
solves the fatty acids readily, forming mixtures whose consistency varies 
with the Proportions of liquid and solid acid which they contain, The 
solid acid is but little altered by exposure to air, but when liquid it absorbs 
© rapidly, becomes yellow, rancid, acid in reaction, and incapable of 
solidifying when cooled ; these changes take place the more rapidly the 
higher the temperature. 

Cl and Br attack oleic acid with formation of products of substitution. 
If oleic acid be heated with an excess of cau: 
it is decom| into palmi 


gives off SO,.” Nitric ncid oxidizes it energetically, with formation of a 
number of volatile fatty acids and acids of another series—auberic, adipic, 
etc. The oleates of the alkaline metals are soft, soluble soaps; those of 
the earthy metals are insoluble in H,O, but soluble in alcohol and in 
ether. 


Elaidic acid is an isomere of oleic acid, produced by the action upon 
it of nitrous acid in the preparation of Lnguentum Aydrargyri nitratis 
U.S. ; Br.). The nitrous fumes forméd convert the oleic acid, contained 
in the oil and lard used, into elaidic acid, which exists in the ointment in 
combination with mercury. 


POLYATOMIC COMPOUNDS. 


The organic compounds hitherto considered may be looked upon aa 
compounds of univalent carbon radicals, these radicals existing in the al. 
cohols and acids in combination with an atom each of O anid H:; they are 
called monoatomic becwuse they contain a siugle atom of H. capable of being 
replaced by an alcoholic radical There exist other C compounds, in 
Which the radicals, containing a less number of H atoms as compared 
wit the uumber of C atoms, have a valence greater than one; these radi- 
gels form acids, alcohols, ete., in which the number of atomsof replaceable 
His greater than one, and which are designated as polyatomic. 
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HYDROCARBONS. 
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SECOND SERIES OF HYDROCARBONS—OLEFINES. 
Srntes C,H.,. 


The terms of this series contain two H atoms less than the correspond- 
ing terms of the first series; they differ in constitution in this, that, 
while in the first series a single valence is exchanged between each two 
neighboring C atoms, in the second series two valences are exchanged be- 


tween two of the C atoms: 
C=H, CoH, 
O-H, by 
dx, =n, 
Propane Propylene 


‘They are designated as olefines ; or, to distinguish them from the terms of 

the first series, by the terminations ylene or ene, thus the second is called 

ethylene or ethene. They behave as bivalent radicals. 
‘Ethene—Ethylene—Olefiant gas—Elayl—Heavy corburetted hydro- 


CH, 
gen—|\_'—28—is formed by the dry distillation of fats, resins, wood, 
CH, 


and coal, and is one of the most important constituents of illuminating 
gas. It is also obtained by the dehydration of aleohol or ether. 

It has been obtained synthetically: (1) by passiug a mixture of HS 
and carbon monoxide over iron or copper heated to redness; (2) by heat- 
ing acetylene in the presence of H, or by the action of mascent 


upon jy 


resembling 


beer papa ta 


With O it unites 


yylene readily 
ethyl hydride, C,H. 
flame, with formation of carbon dioxid 


of the former to one of the latter, unite with an explosion on contact with 
flame, the union bei with a copious deposition of © and 
formation of HCL ine and ethene, mixed in equal volumes 
posed to diffused daylight; unite slowly, with formation of an oily liqui 
ethene chloride, ©,H,Cl= Dutch liquid, to whose formation e 
the name 
chlorinated. 
dichloride, ©,Cl,. it 
tion with ethene. By union with (OH), it forms glycol (q. v.). It slowh 
dissolves in it ry wit i ‘of sulpbovinis id ; wit 
fami with elevation of temperature and formation of 
ethionic anh; 

When inhaled, diluted with air, ethene produces effects somewhat 
similar to those of nitrous oxide. 

Pentene—A: 


it combi 


rectified. 
‘aa colotlcas, liquid, which boils at 82.5° (180°.5 F.); has asweet- 
ore eee pura 


odor. It is isomeric with the ™mo- 
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07,1 Tt exists in the animal economy, in the bile in taurocholic acid (9. v.); 
nochlorinated ethyl, |" " , which boila at 64° (147".2 F.). Itiscapable and has also been detected in the intestine and feces, muscle, blood, liver, 
Kidneys, and lungs ‘The pneumic acid, described as existing in the lung, 

of fxing other atoms of Cl by substitution for H, and tus forming « is taurine. When taken i 4 
series 


chlorinated derivatives, the highest of which is 0,Cl. own form, but as taurocarbamic or isethionuric acid, C,HN,80, 
DIATOMIO ALCOHOLS. ACIDS DERIVED FROM THE GLYCOLS. 
Sxam C.H,...0, As the acide of the scetic series are obtained from the primary mono- 
owe rane aural digas are the Mamie alesbols by the substation of O for H, in the ‘characterizing 
hydratea of the hydrocarbons the Sarfes OLE ancl conned of those STP ; 
hydrocarbons, playing the part of bivalent radial, nited with two groupe oH, pe 
OH; their general typical formula is then (CH3)"1 0 We have seen iit, ii 
: OH OH 
(e 178) (at the primary monostomie slsbols contin the group of Bag eke eet ne, 
atoms (CH,OH), united with n(O.H,..,); the pri ycols are simi, %© the diatomic alcohols may, by oxidation, be made to yield acids 
isi oumsriclay, and sonnet of tries the areep (CHLOE ea es focmed by the sue gobatiation of O for Hy,” But the gyooltdifer from 
higher terms to n(CH,). ‘The constitution of @ gircole ‘and their rela the monostomic alcohols in containing two groups CH,OH, and they con- 
tions to the monoatomic alcohols are indicated by the following formule: sequently yield two acids, as the substitution occure ‘in one or both of 
the alcoholic groupe : 
ore cee oH, OH CH,.OH 0,08 
| 
ise 8, CH,OH do,on C0,0H 
du, du,on Bibews gly iy nett Onate el 
Primary propyl seo Primary pop ye 


A study of theae two acida shows them to be powsessed of peculiar 
y a ee differences of function. Each of them contains two groups (OH), whose 
As the monoatomic alcohols are such by containing in their molecules ; ” ups (OH), 

a group (OH), closely attached to an electio-positive sroup, and espenie 2YaFOgen is capable of replacement by an acid or alcoholic radical 

of removal and replacement by an electro-negative group or atom, so the 

glycols are Matos by the fact that they oot tro such groupe (OF). Gears CH,,OH CH,0C,H, 0,08 €0.00.H, 
As the monoatomio alcobole are therefor only capable of forming « single doy ocx, 0,008, coooH,  bo,0on, 
sther with « monobesia said, the glyoola are capable of forming twomuch COM, |, OOOH, C0.00H, COOH, 60,008, 


' ‘ . : ‘They are, therefor, both said to be diatomic. The ability, however, of the 
CH, (C,H,0,) CH, (C,H,0,) OH, (0,H,0,) toro acids to form salts ie not the same, for while oralioveid wo eacatle of 
ba On én, c:H.0,' forming two ealte of univalent metals, and a salt of a bivalent motal with 


@ single molecule of the acid ; glycolic acid only formsa single mit of an 
univalent metal, and two of ita 


Tthyl acotate Moncuceticatyca. Diacete gly : ‘molecules are required to fora a aalf of « 

HOH Biralent metal jin other vords elyoolio m acid in monobasic while oxalic acid 

= “~~ __ is dibasic. Tt is only that H atom which is contained in the electro-negn. 

Bthene  glycol—Ethylene glycol or Alcohol or Hydrate— br OF the COOH, which is ra ee acid yd "while that ot 
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be obtained from the glycols, by more or less 
series of acids; those of the first are diatomic 
the second diatomic and dibasic. 


DIATOMIC AND MONOBASIC ACIDS, 


CH, 
pound—ethene chlorhydrate or ethene chlorhydrin, |", which boils at 
CH, 


A col Sms C.H,,0,. 
wrpthone gid 0,8,)"0. Thi 

Ethene oxlde—Zhylene ozide—(O,H,)"0—44.—This substance, iso- ‘ ees , 
meric with aldehyde, is obtained by the ae of potassium hydrate upon The acids of this series at present known are : 
ethene chlorhydrate. Ree ‘ phic 

It is a transparent, yolatile liquid ; boils nt 13°.5 (54°.8 F.) ; gives off (Seronto wi) 
inflammable vapors ; mixes with H.O in all proportions. It is capable of SkveSe4ic aca 
uniting directly with H,O to form glycol ; and with HCI gas to regenerate 
ethene chlorhydrnte. first-named of these acids, although not capable, 50 far as yet 

Taurine—SO,C,H N—125—is isomeric with a derivative of yesh, oe sailing! tn ther has austere iy Fagwemettet is pele 
tsethionamide, It is’ obtained from ox-bile by boiling with dilute HOl; the shape of its ells, the carboostea. Tus fpoallion'/éa’ this eetiea ia’an 


COs, | Butylactic acta 
40,4, | Oxyvaleric mci 
20H 


231 anomaly, and at first sight a contradiction, as it is certainly not a mono- 
decanting and concentrating the liquid ; separating from the sodium chlo- basic, but a distinctly dibasic acid, or, more properly speaking, would be 
ride which izes ; ing further, and precipitating with aloo- such were it obtained in a state of purity. It is, however, in this position, 
hol The deposit ia partied by ization from alcohol. as the inferior homologue of glycolic acid, that carbonic acid is most 

in 


ic priams, permanent naturally placed, and the dibasic nature of the latter acid does not pre- 

in air, soluble in H\O, almost insoluble in abeolute alcobol and ether. sent any valid objection to such a position, for if we consider one term of 
Taurine hae acd jes and salts ; it ia not attacked by a series as derivable from its superior homologue by the subtraction of 
,80, HNO, or nitromuriatic acid, but is oxidized by nitrous acid, with CH,, and if we bear in mind that the basic nature of the hydrogen utom 
formakion of 11,0, N, aod isethionic acid. in a group OH depends upon its close union with the group CO (or with 
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some other electro-negative group), it will become evident that the in- 
ferior homologue of glycolic acid must contain two groups OH united to 
one CO, and must, therefor, be dibasic : 


CH,OH 
5 ‘OH 
| = = | or COL’ 
boon ~ = box Ses 
Aiyolte alt Carton al, 


The other acids of the series are formed : (1.) By the partial oxidation 
of the corresponding glycol : 


CH,OH CH,OH 
ie Part = {| Bo 
OH C0,0H 7 
aig Giycolleackt, Water 
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(2) By the combined action of water and silver oxide npon the mono- 
chlor-acid of the ecetic series, or by heating the alkaline salt of such an 
‘acid with water or potassium hydrate : 


CHO CH,OB 

+ Do = | + Ka 
boox CO,0H 
Peetu Water Glyesio ned, Patna 


(8.) By reducing the corresponding acid of the oxalic series by nascent 
hydrogen : 
OH 
+ Bp? 
Water, 


Carbonic aoid—00 9H —62.—although this scid bas not been 


isolated, it probabl; exists in aqueous solutions of CO,, which have an acid 
ion, whi ‘ry CO, is neutral Its salts, the carbonates, are well char- 
acterized. 


Oxides of Carbon. 
Carbon monoxide—Carbonous oxide— Carbonic oxide—CO—28, 


Fomearrox.—(1.) By burning O with a limited supply of air. 

(2.) By passing dry carbon dioxide over red-hot, charcoal. 

(3) By heating oxalic acid with H.80, : C,0,H, = H,0 + CO +CO,; 
separate CO,. 


and passing the gas through sodic hydrate to 
(h) By beating potassium ferrocyanide with E80, 
Proverris,—A colorless, tasteless gas ; sp. gr. 0.9678A ; very sparingly 
f 


soluble in HO and in alcohol. 

1t burns in air with a blue flame and formation of carbon dioxide ; it 
forms explosive mixtures with air and oxygen; it is oxidized to carbon 
dioxide by cold chromic acid. It is a valuable reducing agent, and is used 
for the reduction of metallic oxides at a red heat. Ammoniacal solutions of 
na salta absorb it readily. Being non-eaturated, it unites 


the 
with fata 
focating gas, known as phosgene, or yl . 

Touzootoor.-Carbon, monoxide ia an exceedingly poisonous gas, and 
is the chief toxic constituent of the gases given off from blast-furnaces, 
from defective flues, and open coal or charcoal fires, and of illuminating 

. An atmosphere containing but a small proportion of this gas pro- 
duces asphyxia and death, even if the quantity of oxygen present be equal 
to or even greater than that normally existing in the atmosphere ; 0.5 per 
cent. of CO in air is sufficient to kill a small bird in a few moments, and 
one per cent, proves fatal to small mammals. 

‘aisoning by CO may occur in several ways. By inhalation of the gases 
discharged from blast-furnaces and from copper-furnaces, the former con- 
taining 25 to 32 per cent., and the latter 13 to 19 per cent. of CO. By 
the fumes given off from charcoal burned in a confined space, which con- 
sist of a mixture of the two oxides of carbon, the dioxide predominating 
largely, especially when the combustion is most active. The following is 
the composition of an atmosphere produced by burning charcoal in a con- 
fined space, and which proved rapidly fatal to a dog: oxygen, 19.19 ; nitro- 
gen, 76.62: carbon dioxide, 4.61; carbon monoxide, 0.54; marsh. 


G04. “Obviously the deleterious effects of charcoal fumes are more rapidly suffocating gas 
fatal in proportion as the combustion is imperfect and the room small and volume of H,O at the 


ill-ventilated, 
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to form CO, and with Cl to form COC, tha latter 2 colorless, anf- a 
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producing languor, headache, and debility, is to be found in the stoves, 
furnaces, etc., used in heating our dwellings and other buildings, especially 
when the fuel is anthracite coal. This fuel produces in its combustion, 
when the air-supply is not abundant, considerable quantities of CO, to 
which a further addition may be made by s reduction of the dioxide, also 
formed, in passing over red-hot iron ; this poisonous gos may find its way 
into the rooms either through cracks or other defects in the stoves, flues, 
or pipes ; by occasional downward currents of air passing over fires in 
open fireplaces, or, much more frequently, by direct passage through the 
heated metal. Experiment has shown that metals, notably cast-iron, are 
quite pervious to gases when heated to redness ; when, therefor, a stove or 
e fire-box of a hot-air furnace becomes red-hot, a portion of the gases, 
formed by the combustion of the fuel, passes through the pores of the 
metal to contaminate the air without, and gives rise to CO poisoning to a 
degree depending upon the degree of imperfection of the ventilation, the 
nature of the fuel, and the amount of air supplied to it. ‘The precautions 
muired to avoid this form of what may be called chronic CO poisoning, 
and which is by no means uncommon, are: (1) To have the stoves or 
furnaces lined with fire-clay, which tends to prevent their overheating and 
to diminish their perviousness to gases; (2) to avoid heating to redness ; 
(3) to furnish an abundant supply of air to the fuel ; (4) to secure proper 
ventilation ; and (5), in the case of hot-air furnaces, to obtain, by an abun- 
dant supply of external air to the air-chamber,a large supply of moderately 
heated air rather than a small quantity of very hot air. 

Of late years cases of fatal poisoning by coal-gas are of very frequent 
occurrence, caused either by accidental inhalation, by inexperienced per- 
sons blowing out the gas, or by suicides. The most actively poisonous i 
gredient of coal-gas is CO, which exists in the ordinary illuminating gas 
the proportion of 4 to 7.5 per cent, and in water-gas, made by decompos- 
ing superheated steam by passage over red-hot coke, and subsequent 
charging with vapor of hydrocarbons, in the large proportion of 30-35 


of poisoning are very persistent, Insting until the place of the coloring-mat- 
ter thus rendered useless is supplied by new-formation, The prognosis is 
very unfavorable when the amount of the gas inhaled has been at all con- 


siderable ; the treatment usually followed, é.c,, artificial respiration, and 
inhalation of O, failing to restore the altered coloring-matter. ‘There 
would seem to be no form of poisoning in which transfusion of blood is 
more directly indicated than in that by CO. 
Detection after death.—The blood of those asphyxiated by CO is per- 
sistently bright red in color. When suitably diluted and examined with 
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the spectroscope, it presents an absorption spectrum (Fig. 35) of two bands 
similar to that of oxyhmmoglobin (Fig. 14, No. 11) but phn the two 
ands are more equal and somewhat nearer the violet end of the spectrum. 
fing to the greater stably of Se 00 oomnpaand. 5 spectrum ay be 

ly distinguished from that of the O compound by the addition of a 
reducing agent (an ammoniacal solution of ferrous tartrate), which changes 
the spectram hemoglobin to the single-band spectrum of hsemo- 
gohan (Fig. 14 No. 12), while that of the CO compound remains unaltered, 
or on 


ly. 
If a solution of caustic soda of sp. gr. 1.3 be added to normal blood, 

Diack, slimy masa is formed, which, when upon a white plate, 

has 9 greenish-brown color ; the same reagent added to blood altered by 

CO forms a firmly clotted mass, which in thin layers upon a white surface 

is bright red in color. 

o ep F 


AaBe G x 


Pio. 3. 


For the method of detecting and determining CO in gaseous mixtures, 
see p. 243, 

Carbon dioxide— Carbonic anhydride—Carbonic acid yas—CO,—44. 

‘Paxraration.—{1.) By burning C in air or O. 

(2) By decomposing a carbonate (marble = CaCO,) by a mineral acid 
(HC! diluted with an equal volume of H,O). 

Prorentigs—At ordinary tem 
; has an acidulous 
ordinary 
Soda water isa solution of carbonic acid in H,O under 


and pressures it is a colorless, 
: Sp. gr. 1.5¥YYA; soluble in an equal 

sure; much more soluble as the 
increases. 


‘A fruitful eource of CU poisoning, sometimes fatal, but more frequently inerewed pressure. When cumpressed to the extent of 38 atmospheres 
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at 0° (32° F.); 50 atm. at 15° (59° F.) ; or 73 atm. at 30° (86° F-) it forms 
a transparent, mobile liquid, by whose evaporation, when the pressure is 
relieved, sufficient cold is produced to solidify a portion into a snow-like 
mass, which by spontaneous evaporation in air, produces a temperature of 
—90° (—130° F.). 

Carbon dioxide neither burns nor does it support combustion. When 
heated to 1,300° (2,370° F.), it is decomposed into CO and O. A similar de- 
composition is brought about by the passage through it of electric 
When heated with H it yields CO and H,O. When K, Na or Mgis heated 
in an atmosphere of CO., the gas is decomposed with formation of a car- 
‘Donate and separation of carbon. When caused to pass through solutions 
of the hydrates of Na, K, Ca, or Ba, it is absorbed, with formation of the 
carbonates of those elements, which, in the case of the last two, are de- 
posited as white precipitates. Solution of potash is frequently used in 
analysis to absorb CO,, and lime and baryta water as testa for ita presence. 
The hydrates mentioned also absorb CO, from moist air. 

Arwosrmmric Canson Dioxte. —Carbon dioxide is a constant constituent 
of atmospheric air in small and varying quantities ; the mean amount in free 
country air being about 4 in 10,000. The variations in amount under 
different conditions is shown in the following table : 
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Poses, greater than that given in the table, as the oxidation is never com- 
pistes air in the chimney frequently containing ten per cent, of oxygen 


lame (see below). 
Cousvstion oF Furi. 


| 


38: B: 


es pe eenn me. 
esa 258523: 


Colleen at Parte i 10,00. Determined by 
3.190 Lewy. 
2.980 Bowwinganlt and Lewy. 
s It. 
42 alt. 
i [EE 
4.68 ‘Saussure, 
4.79 to 5.18] Saussure. 
8.57 to 4.56) Saussure. 
8.85 to 4.35| Sansrare. 
4.57 Saussure, 
at ‘Saussure. 
4.39 Saumure. 
4.83 to 6.41) Moss. 
6.45 ol 
14.04 Chaumont: 
472 it 
9.76 
9.60 ‘Chanmont, 
Prison 16.91 Chaumont 
Boys’ nchool-—60 cubic feet per head 81.0 ‘Rosooe, 
Room—51 oubio feet per head... 52.8 Weaver. 
Girls’ school--150 cubic feet per head. 73.3 Pettenkofer. 
Greenhoure—J: des Plantes..... 1.0 
3.0 
43.0 
80.0 FP, Leblanc, 
390.0 F. Leblanc. 
\7,360.0 
It will be observed that on land the amount is greater by night than 
by day, while the reverse is the case at sea; on land the green parts of 


ta absorb CO, during the houra of sunlight, but not during those of 
Tarkness, The itcrease in the amount in sir over lange bodies of water 
during the daytime is due to the leas solubility of CO, in the surface- 
water when heated by the sun's raya. The abeence of vegetation accounts 
for the large quantity of CO, in the air of the polar regions, and the same 
cause, aided by an increased production, for ita excesa in the air of cities 
over that of the country, 

‘The sources of atmospheric CO, are : 

(1) Tie respiration of animals,—The air expired from the lungs of 
animals contains a quantity of CO,, varying with the age, sex, food, and 
muscular development and activity, while, at the same time, a much 
smaller quantity is discharged by the akin and in solution in the urine. 

In females the increase of elimination follows the same rule as with 
males until puberty, when it ceases, and the amount exhaled remains about 
the same until the menopause, when the elimination of CO, suddenly in- 
creases to nearly the same as that occurring in males of the éame age, and 
subsequently gradually declines with advancing age. During 
the timation of CO-, ia temporarily increased. in both veace and at all 
ages the exhalation of CO, is greater during muscular activity than when 
the individual is at rest, and greater in those whose muscular development 
is more perfect. An adult man discharges 20.77 litres = three-fourths 
cubic foot, of CO, per hour, or 498,88 litres = 18 cubic feet, per diem. 
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The following table, from the experiments of Andral and Ga indi- 

cates the quantity of GO, eliminated by males of various agers = 


Exnaration or Casson Dioxpe 


(8.) Fermentation.—Most fermentations, including putrefactive chan 
are attended by the liberation of CO, ; thus, alcoholic fermentation 
Place according to the equation : 
C.H,.0, = 20,H,0 + 2co, 
180 92 44 


and consequently discharges into the air 44 parts by weight of CO, for 
every 92 parta of alcohol formed, or 191.5 litres of gas f litr 
absolute alcohol obtained. lieth 


__ (5.) Manufacturing processes.—Large quantities of CO, are added tothe 
air in the vicinity of lime- and brick-kilns, cement-works, etc. 

(6.) In mines, after explosions of “fire-damp.” These ons are 
caused by the sudden union of the C and H of CH, with the O of the air, 
and are consequently attended by the formation of’ large volumes of CO, 


known to miners as after-damp. 
int of atmospheric carbon diozide.—It has been 
that 2,500,000,000,000 cubic metres of 


‘This being the case, with the present production, 
ic CO, would be doubled in eighty-si: 
ywever, been observed, and the average percentage found by Angus 
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Smith, in 1872, is about the same as that observed by Boussingault in 
1840, i.e., four parta in ten thousand. The CO, discharged into the air is, 
therefor, removed from it about as fast as it is produced. This removal is 
effected in two ways: (1) by the formation of deponita of sarthy carbonates 
by animal organisms, corals, mollusks, ete.; (2) princi process 
of nutrition of vegetables, ‘which absorb CO, ‘both by their roots and 
leaves, and in the latter, under the influence of the sun's rays, decompose 
it, retaining the C, which passes into more complex molecules ; and dis- 
charging a volume of O about equal to that of the CO, absorbed. 

Air contaminated with excess of carbon diozide, and its effects upon the 
organigm.—When, from any of the above sources, the air of a given 
locality has received aufficient CO, to raise the proportion above 7 in 


10,000 by volume, it is to be considered as contaminated ; the seriousness Howls wari 


of the contamination depending not only upon the amount of the increase, 
but also upon the source of the CO,. If the gas be derived from fermen- 
tation, or from tellural or manufacturing sources, it is simply added to 
the otherwise unaltered air, and the absolute amount of oxygen present 
remains the same ; when, however, it is produced in a confined space by 
the processes of combustion and respiration, the composition of the air 
is much inore seriously modified, as not only is there addition of a de- 
Jeterious gas, but a simultaneous removal of an equal volume of O; hence 
the importance of providing, by suitable ventilation, for the supply of new 
air from without to habitations and other places where human beings are 
colleoted within doors, especially where the illumination is artificial 

Although an adult man deoxidizes a little over 100 litres of air in an 
hour, a calculation of the quautity which he would require in a given time 


Pasu 
cannot be based exclusively upon that quantity, as the deoridation cannot 
be carried to completeness ; i when the proportion of OO, in air ex- 


c5eds five per cent,, it becomes incapable of supporting life, while « much 
enaller quantity, one per cent., is provocative cf esvere. discomfort, to say 
least. 


In calculating the quantity of air which should be supplied to a given 
Ste eee eee erent 
lowed to exoeed 0.6 volume per 1,000; of 


hour, a man ‘ill have, brought the ai of an 
tight space of 100 cubic metres (=8,500 cubic feet) up to the permis- 
sible maximum of impurity in an hour.’ The ing table is given, by 
Parken to indicate the contamination of air by the respiration of an adult 
in an hour, and the supply of external air required to restore the proper 
equilibrium : 


Bato per 1,000 of 00,|“mury" ta, lube “to 
Amount of oubioepace| trou rea ‘andard of 02, oria-|nomat pecgeaary. to 
thing-space)for| the end of one howr,| sluding initial OO, | Suste to the 
one man in oubio ve o| standard every 
| {there hare been no aD Ribs ee oe 
. ar 
100 6.00 2,900 8,000 
200 3.00 2,800 8,000 
300 2.00 2,700 8,000 
400 1.50 2,600 8,000 
500 1.20 2,500 3,000 
600 1.00 2,400 8,000 
700 0.85 2,300 3,000 
800 0.75 2,200 3,000 
900 0.66 2,100 3,000 
1,000 0.60 2,000 3,000 


Practically, owing to the imperfect closing of doors and windows, and 
to ventilation by chimneys, inhabited fare never hermetically closed, 
and a less quantity of air-supply than that indicated in the table may 
usually be considered as sufficient. 

‘A sleeping-room occupied by a single person should have s cubic 
of 30 to 50 cubic metres (1.080 40 1,600 ‘oubio feet), conditions, which 
are fulfilled in rooms measuring 10 x 18x 8 feet, and 13 x 15.6 x 9 feet. 

Tn calculating the of dormitories to be 
healtly. people, the mmallest airspace thet should, under any circam- 
stances, be allowed, is 12 cubic metres (=420 cubic feet) for each person. 
‘To determine the number of societal that may sleep in s room, ml 

iy ite length, width, and height jer, and divide the product by 420 

Tike moaguromont bo ia foct, or by 12 if it bo in ae rece ace: 
mitory 40 feet long, 20 feet wide, and 10 feet high, is fitted for the ac- 
commodation of 19 persons at most ; for 40 x 20% 10 =8,000 and "447 
= 19.05. 

‘Asa rule, in places where many persons are congregated, it is neces- 
sary to resort to some acheme of ventilation by which « sufficient supply 
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of fresh air shall be introduced and the vitiated air removed, the quantity 
to be supplied varying according to circumstances. Experiment has 
shown that, in order to keep the air pure to the senses, the quantity of air 
which must be supplied per head and per hour in temperate climates are 
as shown in the table : 


Simon fiom] once || eatin, (Galen! Cu at 
| 
s 1.286 | m0 6,004 
= | ia mw | Se 
& | i | we) Ret 
& | is wm) OR 
2 | ie | 


The amounts given are the smallest permissible, and should be ex- 
ceeded wherever practicable. 

Lights.—The amount of air to be supplied to each individual, given in 
the last section, are, with the exception of those furnished in mines, based 
upon the supposition that coal-gas is not used as a means of artificial il- 
lumination, or that the burners are so arranged with reference to the 
ventilating-flues that the jucts of combustion pass out immediate; 
Each cubic foot of illuminating-gas consumes in its combustion a quan- 
- of O equal to that contained in 7.14 cubic feet of air, and produces 
0.8 cubic feet of CO,, besides a large quantity of watery vapor, and less 
amounts of H,SO,, SO,, and sometimes CO ; and an ordinary gas-burner 
consumes about three fect per hour. It is obvious, therefor, that a much 

quantity of pure air must be furnished to maintain the atmosphere 
of an apartment at the standard cf 0.6 per 1,000 of CO,, when the vitia- 
tion is produced by the combustion of gas, than when it is the result of 
the respiration of a human being, and that’ to such an extent that a single 
three-foot burner requires a supply of air which would be sufficient for 
six human beings. As a basis for computation, it may be considered that, 
for each cubic foot of gas consumed, 1,800 cubic feet of air should be 
furnished by ventilation. 
4 question of serious 


importance in our dwellings gatherings, nnd in 
theatres and other places of public resort which are used during the hours 
of darkness. ‘The average size of a parlor in a city dwelling is 15 x 25 x 15 
feet ; it therefor contains 4,875 cubic feet, and its utmosphere would, if it 
were hermetically closed, be brought to the standard of maximum allow- 
able contamination by the respiration of four adults in an hour, allowin, 
1,200 cubic feet per head, per hour. If such an apartment be illuminat 
upon the occasion of an’ evening party at which fifty adults are present 
for four hours, by ten three-feet gas-burners, the amounts of air which 
siould be supplied by ventilation are as follows in cubic feet : 


T 
[11 he preancia ot commun: | € the groiucts of comes 
‘dona? gan be discharged | tlon of the gua be curried 
sy Ce room | om 
\ 


\ror four hoara, 


ae cm | agm | moe | seen 

eens be | wae 

ta | Ties | ea mom 
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In the first instance, in which the products of the combustion of gas 
are di into the apartment, an adequate ventilation can only be 
secured by a complete change of the air every 2.6 minutes, which can 
only be attained by the uso of mechanical contrivances, and with tho 
production of draughts ; in the second instance, in which it is presumed 
that the ers are 60 situated, with reference to a ventilating-shaft 
or shafts, that the products of combustion are immediately carried off, 
not only is the period in which a complete change of air is required ex- 
tended to 4.8 minutes, but the heat of the burners, causing an uptake 
current in the ventilator, favors the exit of the vitiated air, and the con- 
‘sequent entrance of external air to take ita place. 

In theatres the contamination of the air by the burning of gas should 
be entirely eliminated by placing the burners either under the dome ven- 


several tilator, or in boxes which oven to the air of the house only below the 


level of the burner, and which are in communication with a ventilating- 
sbaft. Even under these conditions it is necessary, to ensure perfect 
ventilation, to resort to some mechanical contrivance to remove the air 
vitiated by respiration and to supply its place by fresh air from without, 
which may bo proviously warmed or cooled according to the scason, and 
which, in cities, should be filtered. 

When artificial illumination is obtained from lamps or candles, or from 
gas in small quantity and for a short time, the contamination of the air 
is sufficiently compensated by the ventilation through imperfect closing 
of the windows. A room without a window should never be used for 
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human habitation. 

One important advantage of the electric light, if it ever become prac- 
ticable, will be that it consumes no O and produces no CO,. 

Although, by the combustion of fuel, O is consumed’ and CO, pro- 
duced, heating arrangements only become asource of vitiation of air under 
the circumstances detailed abore (see p. 284); indeed, in the majority 
of eases, if properly arranged, they are the means of ventilation, either by 
aspirating the vitiated air of the apartment, or by the introduction of air 
from without. 

Action on the economy.—An animal introduced into an atmosphere of 

ure CO, dies almost instantly, and without entrance of the gas into the 
jangs, death resulting from spasm of the glottis, and consequent apncea. 

‘When diluted with air, the action of CO, varies according to its pro- 
portion, and according to the proportion of O present. 

First, —When the proportion of O is not diminished, the poisonous 
action of CO, is not as manifest, in equal quantities, as when the air is poorer 
in oxygen. ‘An animal will die rapidly in an atmosphere composed of 21 

r cent. O, 59 per cent. N, and 20 per cent. CO, by volume ; but will live 
for several hours in an atmosphere whose composition is 40 per cent. O, 37 
per cent. N, 23 per cent. CO,. If CO, be added to normal air, of course 
the relative quantity of O is slightly diminished, while ita absolute quantity 
remains the same; this is the condition of affairs existing in nature when 
the gas is discharged into the air; under these circumstances an addition 
of 10-15 per cent. of CO, renders an air rapidly poisonous, and one of 
5-8 per cent. will cause the death of small animals more slowly. Even a 
loss proportion than this may become fatal to an individual not Yibituated. 

In the higher atates of dilution, CO, produces immediate loss of mus 
cular power, and death without a struggle; when more dilute, a sense ot 
irritation of the larynx, drowsiness, pain in the head, giddiness, gradual 
loas of muscular power, and death in coma. 
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‘Second.—If the CO, present in air be produced by respiration or com- 
bustion, the proportion of O is at the same time diminished, and much 
sinaller absolute and relative amounts of the poisonous gas will produce 
the effects mentioned above ; thus, an atmosphere containing in volumes 
19.75 per cent. O, 74.25 per cent. N, 6 per cent. CO,, is much more 
rapidly fatal than one composed of 21 per cent. O, 59 per cent. N, 20 per 
cent. CO,, With a corresponding reduction of O, 5 per cent. of CO, ren- 
ders an air sufficiently poisonous to destroy life; 2 per cent. produces 
severe suffering ; 1 per cent, causes great discomfort, while 0.1 per cent., 
or even less, is recognized by a sense of closeness. 

The treatment in all cases of poisoning by CO, consists in the inhalation 
of pure air (to which a small excess of O may be added), aided, if neces- 
sary, by artificial respiration, the cold douche, galvanism, and friction. 

‘When it chances that an individual entering an atmosphere containing 
an excess of CO,, or other noxious gas, is seen to fall insensible, it is 
simply multiplying the number of victims, for others to follow, unpro- 
tected, with a view to effecting a rescue, Probably the most readily ob- 
tainable protection is a towel saturated with lime-water, and so held over 
the mouth and nostrils that the inspired air passes through it, and also 
through two or three layers of dry toweling interposed between the moist~ 
ened part and the skin, 

Detection of carbon dioxide and analysis of confined air—Carbon dioxide, 
or air containing it, causes a white precipitate when caused to bubble 
through lime or baryta water ; ni air contains enough of the gas to 
form a scum upon the surface of these solutions when exposed to it. 

It was at one time supposed that air in which a candle continued to burn 
‘was algo capable of maintaining respiration. This is, however, by no means 
necessarily true; a candle introduced into an atmosphere in which the 
normal proportion of O is contained, burna readily in the presence of 8 
per cant. of CO, ; ia perceptibly dulled by 10 per cent; ia usually oxtin 
guished with 13) per cent always extinguished with 16 per cent. Its ex- 
tinction is caused by a leas proportion of CO,, 4 per cent., if the quantity 
of O be at the same time diminished. Moreover, a contaminated atmos- 

here may not contain enough CO, to extinguish, or perceptibly dim the 
of a candle, and at the same time contain enough of the monoxide 
to render it fatally poisonous if inhaled. 

The presence of CO, in a gaseous mixture is determined by its absorp- 
tion by a solution of potash ; its quantity either by measuring the diminu- 
tion in bulk of the gas or by noting the increase in weight of an alkaline 
solution. To determine the proportions of the various gases present in 
air the apparatus shown in Fig. 36 is used. A is an aspirator of known 
capacity, filled with water at the beginning of the operation. It connects 
by a flexible tube from its upper part with an absorbing apparatus con- 
sisting of a, a U-shaped tube containing ents of pumice stone, moist- 
ened with H,S0O,; by the increase in weight of this tube the weight of 
watery vapor in the volume of air drawn through by the aspirator is de- 
termined ; 5, a Liebig’s bulb filled with a solution of potash ; c, a U-tube 
filled with fragmonta of pumico moistened with H.SQ, : 6 and c are weighed 
together and their increase in weight is the weight of CO, in the volume 
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of air operated on. Every gram of increase in weight represents 0.50607 
litre, or 31.60356 cubic inches ; d is a tube of difficultly fusible glass, filled 
with black oxide of copper and heated to redness; ¢ is a U-tube filled 
with pumice moistened with H,SO, ; its increase in weight represents H,O 
obtained from decomposition of CH. Every gram of increase in weight of 
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¢ represents 0.444 gram, or 0.621 litre, or 38.781 eubic inches of marah 
gas; f and g are similar tod and c, and their increase in weight representa 
CO, formed by oxidation of CO and CH, ind. From this the amount of 
CO’is thus calculated : First, 2.75 grams are deducted from the increase of 
weight of f and g for each gram of CH, formed by e ; of the remainder, 
every gram represents 0.6364 gram, or 0.5085 litre, or 31.755 cubic 
inches of CO. The air is drawn through the apparatus by opening the 
stopcock of A to such an extent that about 30 bubbles a minute pass 
through b 


Yio, 3. 

Carbon dlsulphide-—Risulphide of carbon —Carbonei bisulphidien (U: 

)—OS,—76—is formed by passing vapor of S over C heated to redness, 
aud is partly purified by rectification. 


It is a colorless liquid; when pure it has a peculiar, but not disagree- 
able odor, the nauseating odor of the commercial product being due to the 
prasence of another sulphurated body ; boils at 47° (116°.6 F.).; sp. gr. 
1.293 ; very volatile ; its rapid evaporation in vacuo produces a cold of 
—60° (—76° F.); it does not mix with H,O ; it refracts light strongly. 

Tt is highly infacamable, and burns with a bluish fame, giving off CO, 
and SO, ; its vapor forms highly explosive mixtures with air, which de 
nate on contact with a glass rod heated to 250° (482° F.). Its vapor fo 
a mixture with nitrogen dioxide, which, when ignited, burns with a bri- 
liant flame, rich in actinic rays. 

There also existe a substance intermediate in composition between CO, 
and CS,, known as carbon oxyeulphide, CSO, which is an inflammable, col 
flame gas, obtained by decomposing poteetinm eulphooyanate with dilute 


‘Toxtcoroay.—Cases of acute poisoning by CS, have hitherto only been 
observed in animals ; its action is very similar to that of chloroform, 

‘Workmen engaged in the manufacture of CS, and in the vulcanization 
of rubber, aa well as others exposed to the vapor of the disulphide, are sub- 
ject to a form of chronic poisoning which may be divided into two stages. 
ithe frst, or stage of extitation, ws marked by headache, vertigo, a os 
agreeable taste, cramps in the legs; the patient talks, hughs, sings, and 
weeps immoderately, and sometimes becomes violently delirious In the 
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second stage the patient becomes sad and sleepy, sensibility diminishes, 
sometimes to the extent of complete anzethesia, especially uf the lower 
extremities, the headache becomes more intense, the appetite is greatly 
impaired, and there is general weakness of the limbs, which terminates in 
paralysis. 

The only remedy which has been suggested is thorough ventilation of 
the workshops, and abandonment of the trade at the first appeurance of 
the symptoms. 


CH,OH 
Glycolic acid— | " —76—is formed by the oxidation of glycol, by 
coo! 


4 
the action of nitrous acid on glycocol, and by the action of potash on mono- 
chloracetic acid. 

It forms deliquescent, acicular crystals ; very soluble in water ; soluble 
in aleohol and ether ; lns a strongly acid taste and reaction ; fuses at 78° 
(172°.4 F.) ; is decomposed at 150° (302° F.) ; at an intermediate tem- 
perature it loses HO, forming glycollide, or glycollic anhydride, C,H,O,. 

Lactic acids—C,H,0,—90.—There are probably three, certainly two 

ids having this composition. Two of these would seem, from their pro- 
of decomposition, to be of similar constitution, while the molecular 
composition of the third is distinct ; the two of similar constitution are 
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sometimes designated as ethylidene lactic acids, because of their containing 
the group of atoms CH,, while the third is designated as ethyleno-lactic 
acid, aa it contains the group CH, ; the constitution is expressed by the 
formule : 


cH, CH,OH 
dion “CH, 

| 

coon cocH 


Eehylltene Inotio nef. Eehyleno-tactlo act, 


Obviously it is the ethylene acid which is the superior homologue of gly- 
collie acid. 

Eruviexo-Lacric Actp.—Muscular tissue contains a mixture of this and 
optically active ethylidene lactic acid, which has been known as sarcolactic 
acid. 

Ethyleno-lactic acid may be obtained from muscular tissue or from 
Liebig’s extract of meat. It is optically inactive, as are also solutions of 
its salts ; its zine salt contains 2 Aq, and is very soluble in water and 
quite soluble in alcohol. When oxi 


acid. 
Of the two amuvuexe tacttc sors, that which is optically active is 
the one accompanying ethylene lactic acid, and predominating over it in 
amount, in dead muscle ; it is to thie acid that the name paralactic acid is 
most properly applied. It may be obtained from Liebig’s meat extract. 
Paralactie acid differs from its two isomeres in that its solutions are 
dextrogyrous, and the solutions of its salts are Imvogyrous. The specific 
rotary power of the acid is [a],—= +3°.5; that of the zinc salt [a],. 
—1.6°; and of the calcium salt (a],.= —8°.8, Its products of decomposi- 
tion are the same as those of 01 lactic acid. 
Onpmany Lactic Acto—Lactic acid of fermentation—Optically inactive 
ethylidene lactic acid—Acidum lacticum (U. 8.)—existe in nature, widely 
distributed in the vegetable kingdom, and as the product of a fermenta- 
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tion which is designated as the lactic, in milk, sour-krout, fermented beet- 
juice, and rice, and in the liquid refuse of starch factories and tanneries. 

Lactic acid is obtained a8 s product of the fermentation of certain 
sugars, milk-sugar and grape-sugar; as a reault of the processes of nutri- 
tion of a minute vegetable, the lactic ferment, in which the sugar is con- 
verted into its polymere: C,H,,0, = 2C,H,O,. It is usually produced 
by allowing a mixture of cane-sugar, tartaric acid, water, rotten cheese, 
skim milk and chalk to ferment for 10 days at 35° (95° F.). The calcium 
Inctate produced is separated, purified and decomposed with an equivalent 
quantity of H,SO,. 

It has also been obtained synthetically by oxidation of the propylglycol 
of Wurtz, which is a secondary glycol, a synthesis which indicates its con- 
stitution : 


cH, cH, 

bon +O = bnon + HO 
1 

CH,OH COOH 
Propyialyool. Oxygen. Kacticacld, «Water. 


1. in a colorless syrupy liquid ; ep. gr. 1.216 
solidify at —-24° (11-2 .)5 soluble in water, 
capable of distillation without decom when heated to 180° 
(268° F.) it loses water and is converted into dilactic acid, C,H,,O,, and, 
when heated to 250° (482°F.), into lactide, C,H,O,. It is a good solvent of 
tricaleic phosphate. 

Oxidizing agents convert this acid into formic and acetic acids, without 
the formation of any malonic acid. 

Purvstoootcat.—The three lactic acids occur in animal nature,, either 
free or in combination, Free lactic acid of fermentation occurs in the 
contents of the small intestine, and, when vegetable food has been 
taken, in the stomach ; it is not, however, the acid to which the normal, 
unmired gastric juice owes its acidity. Its salts have been found to 
exist in the contents of the stomach and those of the intestines, chyle, bile, 
parenchymatous fluid of spleen, liver, thymus, thyroid, pancreas, lungs, 
and brain; urine. Pathologically in the blood in leucocythemis, pya- 
min, puerperal fever, and after excessive muscular effort ; in the fluids of 
ovarian cysts and transudations. In the urine it is abundant in phos- 
phorns-poisoning, in acute atrophy of the liver, and in rachitis and osteo 
malechi 

Muscular tissue, after death or continued contractions, contains the 
mixture of acids known to the older authors as sarcolacti¢ acid. Normal, 
quiescent muscle is neutral in reaction ; but, when rigor mortis appears, 
or if the muscle be tetanized, its reaction becomes acid from the liberation 
of sarcolactic acid. Whether these acida are formed ce novo during the 
contraction of the muscle, or whether they are produced by the decom- 


at 20° (68° F.) ; does not 
alcohol, and ether ; is not 


bie | 


dl by chromic acid it yields malonic 


MEDICAL STUDENT'S CHEMISTRY 


position of lactates existing in the quiescent muscle, is still undetermined; 
certain it is, however, that a given quantity of muscle has, when separated 
from the circulation, a fixed maximum of acid-producing capacity, which 
greater in a muscle that bas been tetanized during the interval between 
ite removal and the establishment of rigor, than in one which has been 
at rest. 
There exist no grounds upon which to base the supposition that, in 
rheumatic fever, Inctic acid is present in the blood. 


4 
DIATOMIC AND DIBASIC ACIDS. 
Sens C.H,._,0,. 


Oxalic xia 
Malonie acid 


Adipie asia... 


Cr0ata 
OM, © Pimelie ac 
i, Suberie melts. 


Buceinie acid 
Deorygiutanic acid 


‘They are derived from the primary glycols by complete oxidation ; 
they are diatomic and dibasic, and contain two groups, CO, OH. They 
form two series of salts with the univalent metals, and two series of 
ethers, one of which contains neutral, and the other acid ethers. They 
may be obtained from the corresponding glycols, or from acids of the pre- 
ceding series, by oxidation. 

Oxalic acid— —90—C,0,H,,2Aq—126—does not oceur free 
1H 
in nature, but in the oxalates of K, Na, Ca, Mg, and Fe in the juices of 
many plants, sorrel, rhubarb, cinchona, oak, etc.; a a native ferrous oxa- 
late ; and in small quantity in human urine, It is prepared artificially by 
oxidizing sugar or starch by HNO, or by the action of an alkaline hydrate 
in fusion upon sawdust, ‘The soluble alkaline oxalate obtained by the 
latter method is converted into the insoluble Ca or Pb salt, which is washed 
and decom) by an equivalent quantity of H.SO, or HS; and the 
liberated acid purified by recrystallization. 

‘Oxalic acid is also formed by the oxidation of many organic substances 
—aleohol, glycol, sugar, etc.; by the action of potassa in fusion upon the 
alkaline formiates ; and by the action of K or Na upon CO,. 

It crystallizes in transparent prisms, containing 2Aq, which effloresce 
‘on exposure to air, and lose their Aq slowly but completely at 100° (212° 
F.), or in a dry vacuum. It fuses at 98° (208°.4 F.) in its Aq; at 110°- 
132° (230°-269°.6 F.) it sublimes in the anhydrous form, while a portion 
is decomposed ; above 160° (320° F,) the decomposition is more extensiv 
1,0, CO,, CO, and formic acid are produced, while » portion of the ac 
is sublimed unchanged. It dissolves in 15.5 parts of water at 10° (50° F.); 
the presence of HNO, increases its solubility. It is quite soluble in alcohol. 
It has a sharp taste and an acid reaction in solution, 

Oxalic acid is readily oxidized ; in watery solution it is converted into 
CO, and H,0, slowly by simple exposure to air, more rapidly in the pres- 
ence of platinum black or of the salts of platinum and gold ; under the 
influence of sunlight; or when heated with I{NO,, manganese dioxide, 
chromic acid, Br, Cl, or hypochlorous acid. Its oxidation, when it is 
triturated dry with pure oxide of lead; is sufficiently active to heat the 
mass to redness. H,SO,, H,PO,, and other dehydrating agents decom- 
pose it into H,O, CO, and C6,. 

Awatyricat Cuanactens.—(1.) In neutral or alkaline solution a white ppt 
with a solution of a Ca salt. 

(2.) Silver nitrate, a white ppt. soluble in HNO, and in NHHO. The 
ppt. does not darken when the fluid is boiled, but, when dried and heated 
‘on platinum foil, it explodes. 

i) ‘Lead acetate, in solutions not too dilute, a white ppt, soluble in 
HINO, insoluble in acetic acid. nye 


Toxtcorocy.—Although certain oxalates are constant con'situents of 
vegetable food and of the human body, the acid itself, os well as hydro- 
potas orate, is 8 violent poison when taken internally, acting both 

Iy a5 a corrosive upon the tissues with which it comes in contact, 
and ass true poison, the predominance of either action depending upon 
the concentration of the solution. Dilute solutions may produce death 
without pain or vomiting, and after symptoms resembling those of narcotic 
poisoning. Death has followed a dose of 3}. of the solid acid, and re- 
covery a dose of 3j. in solution. When death occurs, it may be almost 
instantaneously, usitally within half an hour; sometimes after weeke or 
months, from secondary causes. 

The treatment, which must be as expeditious as possible, consists in 

, of lime or maguesin, ora eat of 


the administration, Ca or Mg sus- 
pended or dissolved in ‘a smal! quantity of H,O or mucilaginous fluid ; 
afterward, if vomiting have not occurred spontaneously, and if the 
symptoms of corrosion have not been severe, an emetic may be given. 
Th the treatment of this form of poisoning several points of negative cau- 
tion are to be observed. As in all cases in which a corrosive has been 
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taken internally, tho use of the stomach-pump is to be avoided. The al- 
kaline carbonates are of no value in cases of oxalic acid poisoning, aa the 
oxalatea which they form are soluble, and almost as poisonous as the acid 
itself. The ingestion of water, or the administration of warm water as an 
emetic, is contraindicated when the poison has been taken in the solid 
form (or where doubt exists as to what form it was taken in), as they dis- 
solve, and thus favor the absorption of the poison, 

Analysis.--In fatal casea of poisoning by oxalic acid the contents of 
the stomach are sometimes strongly acid in reaction ; more usually, owing 
to the administration of antidotes, neutral, or even alkaline, In a 
tematic analysis the poison is to be sought for in the residue of the por- 
tion examined for prussic acid and phosphorus ; or, if the examination 
for those substances be omitted, in the residue or final alkaline fluid of 
the process for alkaloids (sce p. 382.1 sq). If oxalic acid alone is to 
be sought for, the contents of the stomach, or other substances if acid, 
are extracted with water, the liquid filtered, the filtrate evaporated, the 
residue extracted with alcohol, the alcoholic fuid evaporated, the residue 
redissolved in water (solution No. 1). ‘The portion undissolved by al- 
cobol is extracted with alcohol acidulated with bydrochloric acid, the 
solution evaporated after filtration, the residue dissolved in water (so- 
lution No. 2). Solution No. 1 contains any oxalic acid which may have 
existed free in the substances examined ; No. 2 that which existed in the 
form of soluble oxalates. If lime or magnesia have been administered as 
an antidote, the substances must be boiled for an hour or two with potas- 
sium carbonate (not the hydrate), filtered, and the filtrate treated as above. 
In the solutions 80 obtained, oxalic acid is characterized by the tests given 
above. The urine is also to be examined microscopically for erystals of cal- 
cium oxnlate, ‘The stomach may contain emall quantities of oxalates as 
normal constituents of certain foods. 


CH,—COOH 
Malonic Cand —-104—is a product of oxidation of 
00H 


ethyleno-lnctic acid, and is identical with the nicotic acid of tobacco. It 
forms prismatic crystals, very soluble in HO, aloohol, and ether ; which 
fue at 140° (284° F), and aro decnmposed at'150° (802° F.). 
248 
CH,—COOH 
Succinic acid— ‘4 —118—erxists in amber, coal, fossil wood, 
1H,—COOH 


and in small quantity in animal and vegetable tissues. Its presence has 
been detected in the normal urine after the use of fruits and of asparagus, in 
the parenchymatous fluids of the spleen, thyroid, and thymus, and in the 
fiuids of bydrocele and of hydatid cysts.’ It is also formed in small quan- 
tity during alcoholic fermentation ; as a product of oxidation of many fats 
and fatty acids ; and by synthesis from ethylene cyanide. 

It may be obtained by dry distillation of amber, or, preferably, by the 
fermentation of malic acid. 

It crystallizes in large prisms or hexagonal plates, which are colorless, 
odorless, permanent in air, acid in taste, soluble in water, sparingly so in 
ether and in cold alcohol, It fuses at. 180° (856° F.), and distile with par- 
tinl decomposition at 235° (455° F.). It withstands ‘the action of oxidiz- 
ing agents ; reducing agents convert it into the corresponding acid of the 
fatty series, butyric acid; with Br it forms products of substitution ; 
H,SO, is without action upon it ; phosphoric anhydride removes H,O and 
convetta it into succinic anhydride, C,H O,- 


COMPOUND ETHERS OF THE ACIDS OF THE SERIES 
O,H,,0, ax CHy._,0,- 


The members of both of these series contain two atoms of H e- 
able by alcoholic radicals. In those of the series O,H,,O, (with the 
exception of carbonic acid), being monobasic, although ‘diatomatic, it is 
not immaterial which H is so replaced. If it be that of the group CH,OH, 
the romulting compound is monobasic scid, in which the Hf of the group 
COOH may be replaced by another alcoholic radical to form a neutral 
ether of the new acid ; if, on the other hand, the H of the group COOH 
be first replaced, a neutral compound ether is formed. In the members 
of the series C,H..,O,, which are dibasic, the substitution of an aleo- 
holic radical for the H of either group COOH produces a monobasic 
acid, in which the HI of the other COOH. may be replaced by another 
radical to form a neutral ether. The following formule indicate the 
differences in the nature of these compounds : 


CHOH = CH,OC,H, CH.OH HOCH, 
| 

coon cooH C0008, 60008, 
Giyoollc acid. ‘Béhylgtyootic acid. ‘Ethyl gtyoolate, ‘Brhyl ethyigtyoolase. 
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rh hy ‘bons of the seri 
Mis. toma ‘Boey are dtnguiched fons Oo coon 
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coon c00c.H, Cooc #, 
I 

coon cooH c00C,H, 
Onsite act Reytozslic acid Funyl oxalate, 
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ALDEHYDES AND ANHYDRIDES OF THE SERIES 
CH,.0, ax C.H,,_,0, 


In treating of the monoatomic compounds, it was stated that sub- 
stances existed corresponding to the fatty acids, known as aldehydes and 
anhydrides, the former differing from the acids in that they contained the 
group COH instead of COOH ; the latter being the oxides of the acid 
radicals. Similar compounds erist corresponding to the acids of these 
ote, aldebya 
les corresponding to the series C,H,.0, contain the 

COH in place of the grou COOH, ond ne tag tos coma ha gros 
CH,OH, eyes, of the double function of primary Pit on 
aldehyde. of the series O,H,.,O, form two series ; in one of which 
only one of the groups COOH is deoxidized to COH ; in the other, both. 


Those of the first series, still containing a group COOH, are monobasic 
acids as well as aldebydes : y 


CHOH  CHOH Coon COOH = COH 
| 
1H COH COOH don box 
Clyenle eld, Glgeolc aldehyde. Ozalle ald. Glyonmlcod, ——_Gigenat 
While the anhydrides of the fatty series may be considered as derived 


from the acids by the subtraction of H,O from two molecules of the acid H 
those of both the series of acids under consideration are derived from a 
single molecule of the acid by the subtraction of HO: 


cH, cH.ou CH,—cooH 
boon cooH COOH 
Peariory tye ant Domana al 
CH,—CO. a CH,—CO. 
>o age 2 
cH,—00: 0 CH,—co/ 
owiseahyéridn. yal ayia beets anhydride, 


Exerumnc Comrourn Aumonus, 


‘These substances are derived from a double molecule of NH, or of 
ammonium hydrate, by the substitution of the diatomic radicals’of the 
wuivalent number of H 


i pounds of the 
‘Sadioals of the monostomio alcohols, the monainines, ythe. designation 
diamines. 
‘When it is considered that in the formation of these substances double 


it 
251 
a stor 2O0 4: ; 
B gtams can be replaced by diatomie radicals to form primary, secondary, 
H, | (C.H)” | (CH,)” 
N, (CHY’EN,  (C Seba 
i, (ca) 
woes 


ca 
Pigayie aioe Tethys amine, 
which two univalent radicals replace a bivalent rad- 
others, again, in which H atoms have been by grou 


XN, 


Is 


whose existence is thus indicated, ig still in its infancy. 
Some recently discovered slkelciie, produced during putrefaction (see 
re is strong probability that fur- 
loids, whose consti- 
AMIDES OF THE ACIDS OF THE SERIES 
CHO, a0 C.H,_0,. 
This class of substances, formed by the substitution of radicals of the 
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acids for H atoms in NH, molecules, contains some substances of the 


greatest medical interest. The radicals of the acids of the series 

C,H,.0,, except carbonic acid, being univalent, form amides similar in con- 
atitulion to those of the acids of the series CuH <0, (p. 208) 

In the case of the dibasic acids no less than three series of amides are from 
kmown to exist; thus we have, corresponding to oxalic acid : 


CO. coon 

ise 4 oo de Re cooH 

OVE HY HON door 
HY H/ 

orimide Oram, Oxamioacd, Ona sit 

msitnamads. ‘Primary dtimite, Primary mawamise poy 


In the Srstof these, two H. atoms of a single NH, molecule are. re 
placed by the bivalent radical of the acid ; these are distinguished as 

Frnites, Those of the second series are normally formed diamides, In the 
third series, the univalent remainder, left by the removal of OH from the 
Scid, replscee an stom of Hin one taolecul of t NHL, and the resulting 
compound still containing group COOH, has the functions of a mono- 


Amides of Carbonic Acid. 

carbimide YN p48, — Although cyanic acid (q.¥.) has frequently 
been regarded ts she: tentdo ‘ol cactonlo| ced: thers exe’ ant ‘soem 
arom from the matbode of foruituon and pr of cyanic acid, 
which Jead us to assign to it the constitution |_ rather than thst given 


above, and to consider it oa an isomere of the hitherto undiscovered carb- 
imide. 


Carbamide—Urea— N60. 


ENA pe occur in the vegetable world. It exists 
principally in the urine of the mammalia also in smaller quantity in the 
excrementa of birds, fishes, and some reptiles ; in the mammalian blood, 
chyle, Iymph, liver, spleen, lungs, brain, vitreous and aqueous humors, sa- 
liva, perspiratio; milk, amniotic and allantoic fluids, muscular tissue, 
and in serous fluids (see below). 

Formartox.—(1.) As a product of the decomposition of uric acid, usually 
by oxidation : 


HNO, + HO + 0 


rie acld. Water, Oxygen, 


CONH, + ©H,N,O, 


Urea. 


(2.) By the oxidation of oxamide. 
& ) By the action of caustic potassa upon creatin : 


OHNO, 


Creatin. 


+ HO 


Water, 


CON,H, +  C,H,NO, 
Ure. farooding. 
(4.) By the limited oxidation of albuminoid substances, by potassium 
permany , and during the of nutrition. 
(5) By the action of carbon oxychloride on dry ammonia. 
(ft), BY the sation of ammonium hydrate on ethyl carbonate at 180° 
@ °F.) 
(7.) By heating ammonium carbonate in sealed tubes to 130° (266° F.). 
By the slow evaporation of an aqueous solution of hydrocyanic 


(9.) By the molecular transformation of its isomeride, ammonium 
cyanate. 


CN (CO) } 

1 = BN, 

0 (NEL) + 
Ammontnm eyonate, Ure. 


Puepanartoy.—(1.) From the urine.—Fresh urine is evaporated to the 
consistancy of a syrup over the water-bath; the residue is cooled and mixed 
with an equal volume of colorless HNO, of sp. gr. 1.42; the 

washed with a small quantity of cold H,O, and dissolved in hot ; the 
solution is decolorized, so far as Bowie, without boiling, with ‘Scimal 


potassium nitrate which evaporated to 


Sirectinrigpey sealer heen arpa ecg ag tig) 


akghs) 
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bolic solution, on evaporation, leaves the urea more or less colored by uri- 
=e 259 


and being during the be part fe erporation the dry resi- 
due is extracted with strong, ho J this, on evaporation, leaves the 


Sy cy Sed epi rm sb is obtained pure. 
—Urea 


es from its aqueous fetion in 
long, fiattened oe ed Pe aad y potas evaporation of its alcoholic 
solution in ral ends. It is colorless and 
Odorlees ; baa a cooling, bitterish taste, resembling that of ealtpetre is 
neutral in reaction; sofable in one part of HO at 16° (68° F.), The soko. 
tion 


attended with diminution of temperature ; soluble in five parts 
of ead. looted (sp. gr. 0.816) and in one ‘part of boiling alechol; very 
sgeringly sluble in ether. its powder is mixed with that of c 
such as sodium sulphate, the Pig, of the malt separates, and the 
mace becomes soft or « or even liquid When pure it is not deliquescent, but 
slightly by en it is to be weighed it should be dried at 
00° ona ay ud covied in's deesicator, "Funes at 180° (266° ). 
Heated a few degress above 130° (266° F.) urea boils, giving 
Pree peo carbonate, and leaves a residue of ammelide, 
OHN,O, When heated to 150-170" (302°-888° F.), it is decomposed, 
leaving a mixture of ammelide, eyanuric acid, and biuret : 


800N,H, = 20, + C,H.N,O, + TNH, + HO 
Tre. dict Ammen somos, Wel, 
800N,H, = 6,0,N,H, + 8NH, 
‘Cree Oyawurie scid. Ammonia. 
200N,H, = 0H,N,0, + NH, 
Tree Biaret. ammo. 


en 2 tet eabaiane 
Toate but Deeane 8 ‘Portion of the eyanuric acid fed groreee ratte: 
regenerate urea by the reverse action to that given above. 
Dilute aqueous solutions of urea are not decomposed by boiling ; but 
the solution be concentrated, or the boiling ing prolonged for a long time, 


the uren is is partially decomposed into CO, and "The same decompo- 
sition tak maa oT! and completely when a solution of urea is 
heated under 264° F). A pure aqueous solution of urea 
ie not altered ‘by exporure “yPining be allowed to stand, 
selene wes onder (hs fatinca ete peculiar, organized 

it, or of a like body which is a constituent of normal urine. 
Chlorine ‘ocomposes urea production of CO,,N, and HCl. Solu- 


bromites effect a similar de- 


composition in the presence of an excess of alkali, according to the equation: 
CBee tale lla Beh tL ene thie 
otter Water, Mitopen, lnm 

2338 


Upon this decomposition are based the quantitative processes of Knop, 

er a : 
litrous or with nitrous vaj decomposes urea 

according to the equation : oe 


CON,H, + NO = CO, + N, + 21,0 (1) 
Une Surges Sarbeo Nlbogen, Water, 
or the equation : 
200N,H, + N,0, = CO,NH), + NX, + 00, (2) 
Urea Nitrogen ‘ammontaet Carbon 
Tonite pooner Eri 


If the mixture be made in the cold, of one molecule of nitrogen tri- 
oxide to two molecules of urea, the decomposition is that indicated by 
Equation 2. If, on the other hand, the trioxide be gradually added to the 
reviously ‘warmed urea solution in the same proportion, half the urea is 
mposed while the remainder remains unaltered, and, upon the addi- 

tion of e farther and sufficient quantity of tho trioxide, all the trea ia de- 
composed according to Equation 1. Upon this reaction are based the 
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processes of Gréhant, Boymond, Draper, ete. : _,, St the time. Under normal conditions, the quantity of urea voided in 
When heated with mineral ‘acids or alkalies, urea is decomposed with twenty-four hours is subject to considerable voters, ao in cower ta tha 
formation of CO, and NH, ; if the decomposing agent be an acid, CO, is subjoined table: 


given off, and an ammoniacal salt remains ; if an alkali, a carbonate of the 255 

alkaline metal remains, and NH, is given off. Upon this decomposition are Asourt or Uses m Hoax Unoe—Nomeas. 

based the processes of Heintz and agsky, Bunsen, eto. araper  OPume In ft 
Urea forms definite compounds, not only with acids, but also with cer- Too Se 

tain oxides and salts. Of the compounds which it forms with acids, the Urine of ap. gr. 1000 

most important are those with nitric and oxalic acids. Urine of ap. ge 1011, 
Urea nitrate—CON,H,,HNO,—is formed as a white, erystalline mass Usine of w. gx 1019-0 

when a concentrated sdlulion off urea is treated, in the cold, with HINO, Usine of gr. 1030-0. 

It in much less soluble in H,O than is urea, especially in the presence of Yses of os & 10080 

an excess of HNO,. It decomposes the carbonates with liberation of urea. Urine of sp. a 1089. 

Us solution of fen nitrate be evaporated over the water-bath i in de. Uraeof tle mal 

composed, bubbles of gas being given off beyond a certain degree of 

consontration, and large aryetale ot urea, covered with sualler Snes of fr mnporengy 

urea nitrate, separate. male 


Urea oralate—200N H,H,0,O,—separates asa fine, crystalline powder 
from mixed aqueous solutions of ‘urea and oxalic acid of sufficient con- 
centration. It is acid in taste and reaction, less soluble in cold H,O than 
the nitrate, and less soluble in the presence of an excess of oxalic acid than 
in pure H,O. Ita solution may be evaporated at the temperature of the 
water-bath without suffering decomposition. 

Of the compounds of urea with orides, the most interesting are those 
with mercuric oxide, three in number : 

a, CON,H,,2HgO is formed by gradually adding merouric oxide to » 
solution of urea, heated to near its boiling-point ; the filtered liquid, on U: 
standing twenty-four hours, deposits crusta of the above com: 

i 


posi 
8: CON,H,,3Hg0 is formed as a gelatinous precipitate when mercuric 
ide solution is added to a solution of urea containing potassium 


EEEELE 
Hi 


FETTEFEEGSEEIEEESE 
E 
retfttee 
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24. oar the amount voided is absolutely less than 
. CON,H,4HgO ia formed as a white, amorphous precipitate when 7 1 is ab ly le 
a allot volation Mf marcurie nitrate in gradually aided. y's Gite Une, oui relatively to their weight, considerably 
line solution fat ‘urea, and ee excess ae bia frm time to 
time. A yellow tinge in the precipitate indicates the formation of Ouch Pound: : 
mercuric sabnitrate after the ures has been all precipitated (Lisbig’s twenty-seven years, 0.20. "During adult ite uy -orven years, 0.25; women, 
yrocess). 7 i 
ye Of the compounds of urea with sais, that with sodium chloride is the mene other causes than age, In old age 
only one of importance : 


; , children 

‘CON,H,,NaOl,H,O.—It is obtained in prismatic crystals when solu. “Maren, apie or 
tions of ‘egal molecules of urea and sodium chloride are evaporated t0- rhe proporiion ved by Belge Aiko ee ure, than males, 
gether. It is deliquescent and very soluble in water. Ita solution, when one ilo of male, 0.95 grama trea in twente four houre one kits of Pere 
mized with solution of oxalic acid, only forme urea ozalate ater 100g 0.25 granm. "During frepaaney tenglen i , 
standing, or on evaporation ae , : alee 

3g, OF on evapo conan content of normal mammain ery hort after delivery the amount sinks to the normal, below which i 

blood and urine, and is the chief product of the oxidation of albuminoid Ie : “ts ey ; 
substances which occur in the body ; the balk of the N assimilated from the mone Pot Nea ta a ee pe eliminated is in direct proportion to 
the food ultimately making its exit from the body in the form of urea of rib 
in the urine. by tea, coffee, and aleohol With insufficient food the excretion of urea i 

The determinations of the amount of urea in the blood and fluids almimisb : ion ot tenis, 
other than the urine are, owing to imperfections in the processes of aualy- ed, although not arrested, even in extreme starvation 
sig, not as accurate as could be desired, the error being generally a minus cag ther m i 
one. Some of the more prominent are given in the following table : of many obeceratices tod af sitet ee ane ni has been the subject 


more urea than males ; 


Quarrirr or Unsa m Panrs ven 1,000 me Axneat, Fieve orm "mA Significant in compart 


Une. loss of body-weight, asto render the assumption that muscular force is 
arr the result of the oxidation of the nitrogenized constituenta of muscle im- 

Herr bable. (See “ Physiological Chemistry,” i., pp. 385-401, for a 
one Pickerd. review of the subject.) 
0.14-0.18 Gautier 1e subject.) 
0.28-0.68 Plead. The percentage of urea in the urine of the same individual is not uhe 
ae same at different times of the day. The minimum hourly elimination is 
00°98 Gedbant in the morning hours; an increase begins immediately after the principal 
Santee meal, and reaches its height in about six hours, when a diminution sets in 
Bh Shale and progresses to the time of the next meal. Gorup-Besaner gives u 
018 worm" curve representing the hourly variations in the elimination of urea, ‘which, 
oe cae. reduced to figures, gives the following : 
oa Peed 
oo Beat 
O15 ‘Pieard, i 
03 Famke 
08 Plat 


The quantity of urea contained in human urine under various circum- ! 
stances of health and disease has been the subject of a great number of 

investigations, and a determination of the amount voided in a given case 
ia frequently of great importance to the physician, as indicating the 
amount of disassimilation of nitrogenous material occurring in the body 
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The total of which, however, represents a quantity above the normal. 

The absolute amount of urea eliminated in twenty-four hours is in- 
creased by the exhibitidn of diuretics, alkalies, colchicum, turpentine, 
rhubarb, alkaline silicates, and compounds of antimony, arsenic, and phos- 
phorus. It is diminished by digitalis, caffein, potassium iodide, and lead 
acetate ; not sensibly affected by quinine. 

Pathologically the quantity of urea voided may be either increased or 
diminished : an increase above the normal indicating an increased oxida- 
tion of nitrogenous material, or the retention of the urea formed within 
the body; and a diminution deficient oxidation of the same class of sub- 
staiaces, or, as is frequently the case, a diminution in the supply of nitro- 
gen to the body from loss of appetite or power of assimilation. 

In acute febrile diseases both the relative and absolute amounts of 
urea eliminated augments, with some oscillations, until the fever is at its 
height ; there is, however, no constant relation between the amount of 
urea eliminated and the body temperature. During the period of defer- 
vescence, the amount of ures eliminated in twenty-four hoursis diminished 
below the normal ; during convalescence it again slowly increases. If the 
malady terminate in death the diminution of urea is continuous to the 
end. In intermittent fever the amount of urea discharged is increased on 
tho day of the fever and diminished during the interval. In cholera, dur- 
ing the algid stage, the elimination of urea by the kidneys is almost com- 

pletely arrested, while the quantity in the blood is greatly increased. 

hen the secretion of urine is again established, the excretion of urea 
is greatly increased (60-80 grams=926-1235 grains a day), and the 
abundant perspiration is also rich in urea, In cardiae diseases, attended 
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with respiratory diffculty, but without albuminuria, the elimination of 
turea is diminished and that of uric acid increased. In nephritis, attended 
with albuminuria, the elimination of urea at first remains normal ; later 
it diminishes, and the urea, accumulating in the blood, gives rise to 
uremic poisoning. The quantity of urea in the urine is also diminished 
in ali diseases attended with dropsical effusions ; but is increased when the 
dropsical fluid is reabsorbed. In true diabetes the amount of urea in (he 
urine of twenty-four hours is greater than normal. In chronic diseases the 
elimination of urea is below the normal, owing to imperfect oxidation. 
‘Axatyricat, Cuanacruns.—To detect the presence of urea in a fluid, it 
ia mixed with three to four volumes of alcohol, and filtered after having 
stood several hours in the cold ; the filtrate is e ‘on the water- 
bath, and the residue extracted with strong alcohol ; the filtered alcoholic 
fluid is evaporated, and the residue tested as follows : 
ee small portion is heated in a dry test-tube to about 160° 
(820° F.), until the odor of ammonia is no longer obeerved ; the residue ie 
treated with a few drops of caustic potassa 6o- 
lution and one drop of cuprie sulphate solution 
If urea be present, the biuret resulting from 
its decomposition by heat causes the solution of 
the cupric oxide with a reddish-violet color. 
(2.) A portion of the residue is dissolved 
in a drop or two of H,O, and an equal quantity 
of colorless concentrated HNO, added ; if urea 
be present in sufficient quantity there appear 
white, shining, hexagonal or rhombic, crystal 
Tine plates or six-sided of urea nitrate. 
(8.) A portion dissolved in water, as in (2) 
is treated with a solution of oxalic acid; rhom- 
bic plates of urea oxalate crystallize. 
Beremenariox or Quarry or Unts ns 
Une.—It must not be forgotten that, in all 
uantitative determinations of constituents of 
the urine, the question to be solved is not how 
much of that constituent is contained in a giv- 
en quantity of urine, but how much of that sub- 
stance the patient is discharging in a given 
time, usually twenty-four hours. Quantitative 
determinations are, therefor, in most cases, 
barren of useful results, unless the quantity of 
urine passed by the patient in twenty-four 
hours is known ; and, in view of diurnal vari- 
ations in elimination, unless the urine ex- 
amined be a sample taken from the mired 
urine of twenty-four hours. 


and 
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Barvinetric preemure in millimetres. 
kiaes cylinder fled with water, and #3 In euch a way as toadmt of being raised or lowered at pleasure, 
‘The uipr end ofthe bart Sommntncn withthe eveuton bot a, whic har weary of 7c. Uy 
‘means of a rubber tube, 
“The sengert required {a made ax follown: 2 o.c. of a solotion of cuustic vod, made by dimotying 100 
NAHO in 280 crc. Hy0, are brooght into & glass-stoppered bottle, 2.8 c.c. bromine are ndded, the 
Frixture shaken, and diiuead ‘with watar to 18) ‘The caustic woda solution may be kept in & gluse 
stoppered tot. vhowe tawell ‘but the mbxtare met be made up ax required, 
fp ‘conduct 0 determi boot f the hypobromite volution ure plnoed in the bottie a: Bec, 
of the orine to be examined are placed {m the stort tew-tabe, which in then {ntrodnced into the porition 
‘thown in Uhe Ryure, care being had that no urine escapes, The cork with ita fittings la then introduce the 
‘cock b openel, and. closed again when the level. of guid in the burette te the same aa that inthe 
‘The Town g, then inlinet wo cht the urine and typabromlte tation mts 
the decomponition begins at once, and the evolved NV panses into the burette, which Je raised from cme 10, 
"keep the external and internal levela of water aboot equal ; the CO, formed la retained. Uy 
“clution. In sbout en bour (ihe decomposition in wnually complete in Aftoon minutes, bat ft ik 
tbat fo adj ha, Ue Laer a oar eva of war, oe racy ee 
‘oad, while the standing of the barometer and thermometer are noted at the saine 


i 


iat 
should be made for Aferencer of temperature and prewure, 
imple of Urine may be yitinted by an errac of ten per ent.” If, however, the temperatnre and baromet 
mre have beet “ooted, the correction le resdbly made by the tse of the precofing table, computed. by 
etic. 
“in the square ofthe table in which the horlanntal line of the observed temperature crocs the vertical 
tne te oberyt tarot Farry wil be found fhe weight, nigra’ of we oN; thin ra 


the percentage of urea from the volume of N obtained. it ts emential that « cormmction 


‘without which the result from an ordin 


plied by the observed Volume of Niven the weight of N produce! by the decomposition of, the nree con~ 
Zaioed in Sve. urine. But as 00 parts urea yield @8 parts N, the weight of N, multiplied by 2.14, gives the 
Weight of eree in miliigrame in 8 cc. arine. 'Thia quantity, multiplied by twice the amount of urine in BM 
oars and divided by 10,00, gives the amount of ures eliminated in M4 honre in grams, Tf the result be 
<esired in graina the aroount fo grams ie multiplied by 15.494 

"Ezampie.—b 0.0, urine decomposed ; barometer = TSB mm; thermometer = 1: buretto reading be- 
fore decomposition = 84.2; mme after dcoomposicion = 2.6: ‘cc. N callected ~ 81.0, Prom the table 
Tec, Nat 10° and 788 mm, BP. weighs 1.160. ‘The patient passes. 1800.0, urine th 24 houre: 

‘B16 > 4.1508 = 38,6350 = milligr. Nin B e.c. urine, 


26.6890 » 2.4 = 78.906 = milllge. urea in 5 e,c, urine, 


78.2068 » 2060 
PA80H + 2000 — gs.549 = gram urea in 24 hours 
10.0007 oe 


2.519 x 16.454 = 962.90 = grains urea in 24 hours 
In using thls process tt ia well to bave the urea solution aa near the etrength of one per cent. an possitie 

therefor, 1 the urine be Concentrated, st should be ditated. Even when carefully conducted, the prosoas 

hnot sercily nocurate : creatinin and trie acid are also lecumpowed with liberation of N. thus causing slight 


Hypochlorite. To apply this method 


‘One voinme of the urine fe tNeu mixed with execty weven volumes of the 
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¢renction bau enbeided, the mixture ix shaken from time 10 

peu the af EF. ofthe ular i hen determined 


‘reagent are mixed, the 9p. g¥. of the miature 
‘of the urine and peven Hines te wp. gr. of the ig. 


np. gy. Indicates 1701 gram of tren in 100 c.c. uf urtbe. 
sive temperature; and bat of the mixture only when 


1g sod chorinatae (Bqul00's). 


Ie 
H 
5 
H 
i 
if 
| 
i 
fe 


nally, when it is only desired to determine whether the urea is 
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greatly in excess or much below the normal, advantage may be taken of 
the formation of erystals of urea nitrate. Two samples of the urine are 
taken, one of 5c.c. and one of 10 cc. ; the latter is evaporated, at a low 
temperature, to the bulk of the former, and cooled; to both’ one-third 
volume of colorless HNO, is added. If crystals do not form within a few 
moments in the concentrated sample, the quantity of urea is below the 
normal ; if they do in the unconcentrated sample, it is in excess. In using 
this very rough method, regard must be had to the quantity of urine 
passed in 24 hours ; the above applies to the normal amount of 1200 ce. ; 
if the quantity be ‘greater or less, the urine must be concentrated or 
diluted in proportion. This method cannot be used if the urine is 
albuminous. 


Compound Ureas. 


‘These compounds, which are exceedingly numerous, may be considered 
as formed by the substitution of one or more alcoholic or acid radicals for 
one or more of the remaining H atoms of urea. 

‘Those containing alcoholic radicals may be obtained, as urea is ob- 
tained from ammonium oyanate, from the eyanate of the Gorresponding 
compound ammonium ; or by the action of NH,, or of the compoun 
ammonias, upon the cyanic ethers, etn 

Those containing acid radicala have received the distinctive name of 
ureids ; some of them are derivatives of uric acid, which is itaelf probably 
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an ureid. We will limit our consideration of these bodies to uric acid and 
the ureids obtained from and related to it. 

Uric acid—Lithic acid—C,H,N O,H,—168,—Occurnexct.—So far as 
yet known, uric acid is exclusively an’ animal product, It existe in the 
urine of man and of the carnivora, and in that of the herbivora when, 
during enrly life or starvation, they are for the time being carnivora ; as a 
constituent of urinary calculi; and very abundantly in the excrement of 
serpents, tortoises, birds, molluscs, and insects, also in guano. It is pres- 
ent in very small quantity in the blood of man, more abundantly in that 
of gouty patients and in that of birds. The so-called “chalk-stones” de- 
posited in the joints of gouty patients are composed of sodium urate. It 
also occurs in the spleen, lungs, liver, pancreas, brain. and muscular fluid. 

Prepanvtioy.—Although uric acid may be obtained from calculi, urine, 
and guano, the source from which it is most readily obtained in a state of 
purity is the solid urine of large serpents, whic 
entirely of uric acid and the acid urates of sodium, potassium, and am- 
monium, Thisis dried, powdered, and dissolved in a solution of potassium 
hydrate, containing one part of potash to 20 of water; the solution is 
boiled until all odor of NH, hns disappeared. Through the filtered solu- 
tion CO, is passed, through a wide tube, until the precipitate, which was 
at first gelatinous, has become granular and sinks to the bottom ; the acid 
Potassium urate 20 formed is collected on filter, and washed with cold 

,0 until the wash-water becomes turbid when added to the first filtrate ; 
the deposit is now dissolved in hot dilute caustic potassa solution, and the 
solution filtered hot into HCl, diluted with an equal volume of HO. The 
precipitated uric acid is washed and dried. 

Prorenries—Physical—Urio acid, when pure, crystallizes in small, 
white, rhombic, rectangular or hexagonal plates, or in rectangular prisms, 
or in dendritic crystals of a hydrate, C,H.N,O,2H,O. As crystallized 
from urine it is more or less colored with urinary pigments, and forms 
rectangular or rhombie plates, usually with the angles rounded so as to 
form lozenges, which are arranged in bundles, daggers, crosses, or den- 
dritic groups, sometimes of considerable size. ‘It is almost insoluble in 
H,0, requiring for its solution 1900 parts of boiling H,O and 15,000 parts 
of cold H,O ; insoluble in alcohol and ether ; its aqueous solution is acid 
to test-paper ; cold HCl dissolves it more readily than H,O, and on evapo- 
ration deposits it in rectangular plates. It is tasteless and odorless. 

Chemical.—When heated, it is decomposed without fusion or sublima- 
tion. Its constitution is unknown. 


roduced by Brandl It 
SO, ; from a hot solu- 


is dibasic, 

Ammonium urates.—The neutral salt, CH.N,O,(NH,),, is unknown. 
The acid salt, C,H,N,O,(NH,), exists as a constituent of ‘the urine of the 
lower animals, and occurs, accompanying other urates and free uric acid, 


in urinary sediments and calculi. Sediments of this salt are rust-yellow or 
pink in color, amorphous, or composed of globular masses, set with pro- 
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is composed almost j 
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jecting points, or elongated dumb-bells, and are formed in alkaline urine. 
{t is very sparingly soluble in H,O; soluble in warm HCl, from which 
solation crystalline plates of uric acid are deposited. 

Potassium urales—The neutral salt, C,H,N,O,K,, is obtained when a 
solution of potassium hydrate, free from carbonate, is saturated with urie 
acid ; the solution on concentration deposits the salt in fine needles. It 
is soluble in 44 parts of cold H,O and in 35 parte of boiling HO. It is 
alkaline in taste, and absorbs CO, from the air, 

The acid salt, C,H,N,O,K, is formed asa granular (at first gelatinous) 


recipitate when a ‘solution of the neutral salt is treated with CO, It 
Bissol ives in 800 parts of cold H,O and in 80 of boiling HO. * The 
occurrence of potassium urates in urinary sediments and calculi is very 
exceptional. 


Sodium urate —The noutral salt, C,H,N,O.Na,, is formed under simi- 

lar conditions as the corresponding potassium salt. ‘It forms nodular masses, 

soluble in 77 parts of cold H,O and in 75 of boiling HO; it absorbs CO, 
the air. 

‘The acid salt, C,H.N,O,Na, is formed when the neutral salt is treated 
with CO, It is soluble in 1200 parts of cold H,O and in 125 parts of 
boiling 1,0. It ocours in urinary sediments and calculi, very rarely orys- 
tallized. "The arthritic calculi of gouty patients are almost exclusively 
composed of this aalt, frequently beautifully crystallized 

Caleium uratet—The neutral salt, C,H,N,O,Ca, is obtained by dro} 
ping a solution of neutral potassium urate into a boiling solution of cal- 
cium chloride until the precipitate is no longer redissolved, and then boil- 
ing for an hour. A granular powder, soluble in 1500 parts of cold H,O 
and in 1440 parts of boiling HO. 

The acid salt, (0,H\N,O,),0a, is obtained by decomposing a boiling 
solution of acid potassium’ urate with calcium chloride solution. It crys. 
tallizes in needles, soluble in 603 parts of cold: H,O and in 276 parte of 
boiling HO. It occurs occasionally in urinary sediments and calculi, and 
in “ chalk‘stones, 

Lithium urates.—The acid salt, C,H,N,O,Li, is formed by dissolving 
uric acid in a warm solution of lithium'esrbouate, It crystallizes in 
needles, which dissolve in 60 parts of H,O at 50° (122° F.) and do not 
separate when the solution is cooled. It is with a view to the formation of 
this, the most soluble of the acid urates, that the compounds of lithium 
are given to patients suffering with the uric acid diathesis. 

.—-Uric acid existe in the economy chiefly in combination as 
it in occasionally found free, and from the prpbable 
method of its formation it is difficult to understand how all the uric acid 
in the economy should not have existed there free, at least at the instant 
of its formation. It can scarcely be doubted that uric acid is one of the 
products of the oxidation of the albuminoid substances—an oxidation in- 
termediate in the production of urea; and that consequently disesses in 
which there is an excessive formation of uric acid, such ae gout, have their 
origin in defective oxidation. 

Tp human urine the quantity of uric acid varies with the nature of 
the food in the same manner as does ures, and in about the same pro- 
portion : 


portion of 
Urieaed.  gaieeae ere, 
1.95, cx 
O78 at 
00 B80 
OM eo 
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The mean elimination of uric acid in the urine is from one-thirty-fifth 

to one-sixtieth of that of urea, or about 0.5 to 1.0 gram (7.7-15.4 grains) 
in 24 hours. With a strictly vegetable diet the elimination of 24 hours 
may fall to 0.3 gram (4.6 grains), and with a surfeit of animal food it may 


rise to 1.5 gram (23 grains). The hourly elimination is increased after 
meals, and diminished by fastinlz and by muscular and mental activity. 

Deposits of free uric acid occur in acid, concentrated urines. In gout 
the proportion of uric acid in the urine is diminished, although, owing to 
the small quantity of urine passed, it may be relatively great; during the 
paroxysms the quantity of uric acid is increased, both relatively and 
absolutely. The proportion of uric acid in the blood is invariably in- 
creased in gout. 

Avatxricat Caanacrens.—Uric acid may be recognized by its crystalline 
form and by the murerid text. To apply this test the substance is 
moistened with HNO, which is evaporuted nearly to dryness at a low 
temperature ; the cooled residue is then moistened with ammonium hydrate, 
If uric acid be present, a yellow residue— sometimes pink or red when the 
uric acid was abundant—remains after the evaporation of the HNO, and 
this, on the addition of the alkali, assumes a rich purplish-red color. 

To detect uric acid in the blood, about two drachims of the serum are 
Placed in a flat glass dish and faintly acidulated with neti avid ; a very 

fibril of linen thread is placed in the liquid, which is set aside and 
allowed to evaporate to the consistency of a jelly ; the fibril is then removed 
and examined microscopically. If the blood contain uric acid in abnormal 
Proportion, the thread will have attached to it crystals of uric acid. 
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Quistvmanive Derewarvatioy.—The best method for the determination 
of the quantity of uric acid in urine is the following : 250 cc. of the fil- 
tered urine are acidulated with 10 c.c. of HCl, and the mixture set aside 
for 24 hours in acool place. A small filter is washed, first with dilute 
HCI and then with HO, dried at 100° (212° F.), and weighed. At the 
end of 24 hours this filter is moistened in a funnel, and the crystals of uric 
acid collected upon it (those which adhere to the walls of the precipitating 
vessel are best separated by a small section of rubber tubing passed over 
the end of a glass rod, and used asa brush). No H,O is to be used in 
this part of the process, the filtered urine being through a second 
time, if this be required, to bring all the crystals upon the filter. The 
deposit on the filter is now washed with 35 c.c. of pure HO, added in small 
portions at atime the filter and its contents are then dried and weighed. 

e difference between this weight and that of the dry filter alone is the 
weight of urie acid in 260 cc, of urine. If from any cause more-than 35 
cc of wash-water have been used, 0°.043 must be added to this weight 
for every cc. of extra wash-water. 

If the urine contain albumen, this must first be separated by adding 
two or three drops of acetic acid, heating to near 100° (212° F.), until the 
conygulum becomes floceulent, and filtering. 

reida derived from Uric Acid,—These substances are quite numer- 
ous, and are divisible into ureids, diureida, triureids, and ursemic acids, sc- 
cording as they are formed by eubstitution in one, two, or three molecules 
of urea, and according as the acid radical substituted does or does not re- 
tain a group COOH. Some of these substances require a brief mention : 


Oxalylurea—Parabanic acid—(0,0,)" } N,—114—is urea in which 
two atoms of H have been repiaced by the bivalent radical (0,0,)", of 
oxalic acid. It is obtained by caliiting urie acid or alloxan by hot 
aa eer) HN ,O,—130—occurs in the allantoic fluid of the cow; 


in the urine of sucking calves, in that of dogs and cats when fe on meat, 
in that of children during the frat eight days of life, in that of adults 


after the ion of tani and in that of ant women. It is pro- 
duced artificially by oxidizing uric scid, in boiling H,O, with 
lead dioxide. 


It crystallizes in small, tasteless, neutral, colorless prisms; sparingly 
soluble In cold #0, rondlly soluble in warm: HO. Heated with alkalies 
it yielda oxalic acid and NH,; and with dilute acids, allanturic acid, 
OLN, 

‘Allantoin has been obtained synthetically by heating together gly- 
osylic acid and urea. 

Mesoxalylurea—Allozan—O,H,N,O,—142—is » product of the lim- 
ited oxidation of uric acid. It has been found in the intestinal mucus in 
‘s case of diarrhea. It forms colorless crystals, readily soluble in H,0. 
It gradually turns red in air, and stains the skin red. 

‘Oxalurio acid—C,H_.N,O,—132—occurs in its ammonium salt, as 9 
normal constituent, in smell quantity, in human urine. It may be obtained 
by heating oxalylurea with calcium carbonate. 

It is a white, sparingly soluble powder, which is converted into urea 
‘and oxalic acid when boiled with water or alkalies. Its ammonium salt 
crystallizes in white, glistening, sparingly soluble needles. Its ready con- 
‘version into urea and oxalic acid and its formation from oxalylurea, itself 
1 product of oxidation of uric acid, render it probable that oxalurio acid 
one of the many intermediate products of the oxidation of the nitroge- 


ious constituents of the body. 
uric acid—C,H.N,O.—n dibasic acid, pro- 


‘a substance crystallizing in small, brill- 


‘Murexide — Ammonium purpurate—' 
by oxidation of urio acid, of sllozan, and of'a number of other derivatives 
of uric acid with subeequent contact of ammonium hydrate. It is sup- 
Fees to be the ammonium salt of a hypothetical and non-isolated acid. 
‘ammonium salt is of a brilliant, but evanescent purple color. (See 
Marexid test for urio acid, p. 262.) 
Hydurilic aoid-0,2N 0,—is produced as a yellowish, erystalline, 
ingly soluble powder by heating together glycerin and dialuric acid. 
Rise ‘strong dibasic acid. 
‘Violuric acid—C,H,N,O.—ia produced, along with alloxan, by the 
action of nitric acid uy ‘hydurilic acid. It forms small, readily soluble, 


cotahedral erystala It is a strong monobasic acid, whoee salts are brill- 
inntly colored. 
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is as yet only one alcoho! known containing a trivalent radical. 
This is glycerin, whose relation to the mouoatomic and diatomic aleobols 
is shown by the following formule : 


cH, CH, CH,OH CH,OH 
| | 

cH, bu, cH, ‘HOH 
ds, CH,OH bron buon 

Propane. ‘Propyt alcohol. Props! giyeal. Glycerin, 


Glycerin—Glycerinum (C. S.)—C,H,(OH),—92—was first obtained 
as a secondary product in the manufacture of lead plaster ; it is now pro- 
duced as a by-product in the manufacture of soaps and of stearin eandles. 
{t exists freo in palm-oil and in other vegetable oils; it is produced in 
small quantity during alcoholic fermentation, and is consequently present 
in wine and beer. It is much more widely disseminated in its ethers, the 
neutral fats, in the animal and vegetable kingdoms 

It has been obtained by partial synthesis, by heating for some time « 
mixture of allyl tribromide, silver acetate and acetic acid, and saponifying 
the triacetin so obtained. 

The glycerin obtained by the process now generally followed—the de- 
composition of the neutral fats and the distillation of the product in a cur- 
rent of ted steam—is free from the impurities which contaminated 
the product of the older processes. ‘The only impurity likely to be pres- 
ent 1s water, which may be recognized by the low sp. gr. 

Glycerin is a colores, odoriess, eyrupy liquid, has n swectish taste 
sp. gr. 1.26 at 15°(69° F.), Although it cannot’ usually be eaused to 
crystallize by the application of the most intense cold, it does so some- 
times under imperfectly understood conditions, forming small, white 
needles of sp. gr. 1.268, and fusible between 7° and 8° (44°.6-46°.4 F.). 
It is soluble in all proportions in water and alcohol, insoluble in ether and 
in chloroform. |The sp, gr. of iistures of glyeetin and water incrense 
with the proportion of glycerin. It is a good solvent for a number of min- 
eral and organic substances (glycerites and glyceroles). It is not volatile at 
ordinary temperatures. When heated, a portion distils unaltered at275°-280" 
(627°-836° F-), but the greater part is decomposed into acrolein, acetic acid, 
carbon dioxide, and combustible gases. It may be, distilled unchanged 
in a current of superheated steam between 285° and 815° (545°-599° F.). 

‘Concentrated glycerin, when heated to 150° (302° F.) ignites and burns 
without odor and without leaving a residue, and with a pale-blue flame. 
It may aleo be burnt from a short wick 

Glycerin is readily oxidized, yielding different products with different 
degrees of oxidation, Platinum black oxidizes it, with formation, finally, of 
0 and CO, ; oxidized by manganese dioxide and H,SO,, it yields CO, and 
formic acid.’ If a layer of glycerin, diluted with an equal volume of H,O 
be floated on the surface of HNO, of sp. gr. 1.5, a mixture of several acids, 
is formed : oxalic, 20.0,H, ; glyeerie, CH,0,; formic, CH,O,; glycol 
©,H,0, ; glyoxylic, C,H,0,; and tartaric, CH,0, When glycerin is heated 
with potassiam hydrate, a mixture of potassium acetate and formiate is 

Pit 
juced. When glycerin, diluted with 20 volumes of HO, is heated with 

;CO, bromoform, glyceric acid, and HBr are produced. Phosphoric 

anbydride removes the elements of H,O from glycerin, with formation of 


scrolein (ove p. 294). A Similar action ia effected by eating with H.S0. 
or with potassium hy. te, Heated with oxalic acid, glycerin yields 
CO, and formic acid. z Peeaaee 


presence of glycerin in a liquid may be detected ns follows: Add 
NaHO to feebly alkaline reaction, and dip into it u loop of Pt wire hold- 
ing a borax bead ; then heat the bead in the blow-pipe flame, which is col- 
ored if the liquid contain x4, of glycerin. 
glycerin used for medicinal should respond to the fol- 

lowing testa : (1) its sp. gr. should not vary much from that given above ; 
(2) it should not rotate polarized light ; (8) it should not turn brown 
when heated with sodium hydrate ; (4) it should not be colored by H,8; 
(5) when dissolved in its own weight of alcohol, containing one per cent. 


of H,SO, the solution should be clear; (6) when mixed with an equal 
volume H,SO,, of sp. gr. 1.83, it should form a limpid, brownish mixture, 
but should not give off gas. 


ACIDS DERIVABLE FROM THE GLYCERINS. 


‘Two series of acids are derivable from the glycerins by substitution of 
for H, in the group CH,OH : 


CH,OH CH,OH cooH 
OH dasox (OH 
OH coon boox 

‘iyeeris. Gtycerie act ‘Tereroni acd. 
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‘The terms of both series are triatomic ; those of the glyceric series are 
monobasic, and those of the tartronic series are dibasic (see p. 231). 

Malic acid—C,H,0,—134—is the second term of the tartronic series, 
and is therefor dibasic. " It exists in the vegetable kingdom ; either free 
or combined with K, Na, Ca, Mg, or organic bases ; principally in fruits, 
such as apples, cherries, etc. ; accompanied by citrates and tartrates. 

It crystallizes in brilliant, priamatic needles ; odorless ; acid in taste ; 
fusible at 100° (212° F.) ; loses H,O at 140° (284° F.) ; deliquescent ; very 
soluble in HO and in alcohol. Heated to 175°-180° (347°-356° F.), it is 
decomposed'into H,O and maleic acid, CH,O,. The malates are oxidized 
to carbonates in the body. 


ETHERS OF GLYCERIN. 


Grycenmes, 


As glycerin is a triatomic alcohol, it contains three oxhydry] grou} 
which may bo ‘combining with H from an acid to form HO, and 
leaving @ univalent, bivalent, or trivalent remainder, which may replace 
the H of monobasic acids to form three series of ethers, As, further, the 
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OH groups differ from each other in that two of them are contained in the 
primary group CH,OH, the other in the secondary group CHOH, there 


exist two isomeres of each mono- and di-glyceride. 


CHOH CH,—O-CH,O CH,—0—CHO CH—0-0,,0 
HOH (OH 1H—O—C,H,O \—O—C,H,0 

don buon OH ,-O—0,H,0 
Glycerin. ‘Manoscetin. Discetin. ‘Trinoetin, 


Of the many substances of this class, only a few, principally those en- 
tering into the composition of the neutral fats, require consideration here. 
ibutyrin—C,H, (0,C,H,O),—302—exists in butter. It may also 
be obtained by heating glycerin with butyric acid and HSO, It is a 
pungent liquid, very prone to decomposition, with liberation of butyric 
acid. 
‘Trivalerin—C,H, (0,C,H,O),—344—exists in the oil of some mari- 
time mammalia, and is identical with the phocenine of Chevreul. 


Tricaproin — CH, (0,0,H,,0), — 86 — Tricaprylin C,H, (0,0, 
H,,0),—170—and ‘trieaprin—O,H, (O,C,,H,,0),—554—exist in small 
quantities in milk, butter, and cocoa-butter. 


Tripalmitin——C,H, (0,C,,H,,0),—-806—exists in most animal and 
vegetable fats, notably in palzu-oil; i may also be obtained by heating 
glycerin with 8 to 10 times its weight of palmitic acid for 8 hours at’ 250 
(482° F.). It forms crystalline plates, very sparingly soluble in alcohol, 
even when boiling ; very soluble in ether. It fuses at 50° (122° F.) and 
solidifes again af 46° (114°.8 F.) 

Trimargarin—C,H, (0,C,,H,,0),—848—has probably been obtained 
artificially a8 a crystalline solid, fusible at 60° (140° F.), solidifiable at 52° 


(125°.6 ¥:), ‘The substance formerly described under thig name as a con-, 


stituent of animal fats is a mixture of tripalmitin and triatearin. 

‘Tristearin—C H, (0,C,,H,,0),—-890—is the most abundant constit- 
uent of the solid fatty substances. It is prepared in large quantities as an 
industrial product in the manufacture oi ae eto., but is ob- 
tained in a state of purity only with great di 3 

Tn as pure a form as readily obtainable, it formea hard, brittle, orystal- 
line mass ; fusible at 68° (154°4 F.),solidiiable at 61° (141°.8 F.) ; ectublo 
in boiling alcohol, almost insoluble in cold alcohol, readily soluble in 
ether. 

Triolein—C,H, (0,0,,H,,0),—884—exiats in varying quantity in all 
fats, and is the predominant constituent of those which are liquid at ordi- 
nary temperatures ; it may be obtained from animal fats by boiling with 
alcohol, filtering the solution, decanting after twenty-four hours’ standing ; 
freezing at 0° (32° F.), and expressing. 

It is a colorless, odorless, tasteless oil; soluble in alcohol and ether, 
insoluble in water ; sp. gr. 0.92. 

Trinitro-gly cerin— Nitro-glycerin — OH, (ONO,),—227—used as 
an explosive, both pure and mixed with other substances, in dynamite, 

iant powder, etc., is obtained by the combined action of and 
FINO, upon glycerin. Fuming HNO, is mixed with twice ita weight of 
H{SO, in a cooled earthen vessel ; 33 parts by weight of the mixed acids 
are placed in a porcelain vessel, and 5 parts of glycerin, of 31° Beaumé, 
are gradually added with constant stirring, while the vessel is kept well 
cooled ; after five minutes the whole is thrown into 5-6 volumes of cold 
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water; the nitro-glycerin separates as a heavy oil which is washed with 
old water. 

Nitro-glycerin is an odorless, yellowish oil ; has a sweetish taste ; sp. 
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gr. 1.6; insoluble in water, soluble in alcohol and ether; not volatile ; 
izes in prismatic needles when kept for some time at 0° (32° F.); 
fuses again at 8° (46°.4 F.). 

When pure nitro-glycerin is exposed to the air at 30° (86° F.) for some 
time, it decomposes, without explosion and with production of glyceric 
and oxalic ucids. When heated to 100° (212° F.) it volatilizes without de- 
composition ; at 185° (365° F.) it boils, giving off nitrous fumes ; at 217° 
(422°.6 F.) it explodes violently ; if quickly heated to 257° (494°.6 F.) it 
assumes the spheroidal form, and volatilizes without explosion. Upon the 
approach of flame at low temperatures it ignites and burna with slight 


decrepitations. “When subjected to shock, itis suddenly decomposed into 
CO, ; N; vapor of H,O, and O, the decomposition being attended with a 
violent explosion. : 


In order to render this explosive less dangerous to handle, it is now 
usually mixed with some inert substance, usually diatomaceous earth, in 
which form it is known as dynamite, ete. 

When taken internally, nitro-giycerin is an active poison, producing 
effects somewhat similar to those of strychnine ; in drop-doses, diluted, it 
causes violent headache, fever, intestinal pain, and nervous symptoms. "It 
has been latterly used as a therapeutic agent, and has been used by the 
homeeopaths under the name of glonoin. 


NEUTRAL OILS AND FATS. 


‘These are mixtures in varying proportions of tripalmitin, tristeurin, 
and triolein, with small quantities of other glycerides, coloring and odor- 
ous principles, which are obtaine’ from animal and vegetable bodies. 
The oils are fluid at ordinary temperatures, the solid glycerides being in 
solution in an excess of the liquid triolein. "The fats, owing to a less pro- 
portion of the liquid glyceride, are solid or semi-solid at the ordinary tem. 
perature of the air. Members of Loth classes are fluid at eufficiently high 
temperatures, and solidify when exposed to a sufficiently low temperature. 
‘They are, when pure, nearly tasteless and odorless, unctuous to the touch, 
insoluble in and not miscible with H,O, upon which they float; combus- 
tible, burning with a luminous flame; when rubbed upon paper they ren: 
der it translucent. When heated with the caustic alkalies or in a current 
of superheated steam, they are saponified, ie. decomposed into glycerin 
and a fatty acid. If the saponification be produced by an alkali, the 
fatty acid combines with the alkaline metal to form a soap (9. v.). 

fost of the fats and many of the oils, when exposed to the air, absorb 
, are decomposed with liberation of volatile fatty acids, and aeqqire an 
acid taste and odor, and an acid reaction. A fat which has undergone 
these changes is said to have become rancid. Many of the vegetable oils 
are, however, not prone to this decomposition. Some of them, by oxida. 
tion on contact with the air, become thick, hard and dry, forming a kind 
of varnish over surfaces upon which they are spread ; these are designated 
as drying or siccative oils. Others, although they become more dense ox 
exposure to air, become neither dry nor gummy ; these are known as non. 
drying, greaay, or lubricating oils, 

Under ordinary conditions, oils and melted fate do not mix with 
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water, and, if shaken with that fluid, form a temporary milky mixture, 
which, on standing for a short time, separates into two distinct layers, the 
oil floating on the water. In the presence, however, of small quantities of 
certain substances, such as albumen, pancreatin (9. v.), ptyalin, ete., the 
milky mixture obtained by shaking together oil and water does not sepa- 
rate into distinct layers on standing ; such a mixture, in which the fat 
held in a permanent state of suspension in small globules in a watery 
id, is called an emulsion. Perfect emulsions may be easily obtained by 
agitating an oil containing a trace of free oleic acid with a very dilute 
solution of sodium carbonate and borax. 

Fixed oils.—These substances are designated as “fixed,” to distinguish 
them from other vegetable products having an oily appearance, but, which 
differ from the true oils in their chemical composition and in their physical 
properties, especially in that they are volatile without decomposition, and 
are obtained by distillation, while the fixed oils are obtained by expression, 
with or without the aid of a gentle heat. 

Palm oil is a reddish-yellow solid at ordinary temperatures, bas a bland 
taste and an aromatic odor. It saponifies readily, and is usually acid and 
contains free glycerin from spontaneous decomposition. 

Rape seed and colza oils, produced from various species of Brassica, are 
yellow, limpid oils having a strong odor and disagreeable taste. 

Groton-oil—Oleum tigiii (U. S.)—Oleum crotonis (r.)—varies much in 
color and activity, according to its source ; that which is obtained from 
the East is yellowish, liquid, transparent, and much less active than that 
prepared in Europe from the imported seeds, which is darker, less fluid, 
caustic in taste, and wholly soluble in absolute alcohol. Croton-oil con 
tains, beside the glycerides of oleic, crotonic and fatty acids, about four 
per cent. of a pecaliar principle called crotonol, to which the oil owes its 
Yesicating properties ; it also contains an alkaloid-like substance, also ex- 
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isting in castor-oil, called ricinine. None of these bodies, however, are 
possessed of the drastic powers of the oil itself. 

‘Peanut-ol—Ground-nut ol—an almost colorless oil, very much re- 
sembling olive-oil, in place of which it is frequently used for culinary 
purposes, intentionally or otherwise. It is readily saponifiable, yielding 
two peculiar acids, arachaic and hypogave (see Olive-oil). 

Cotton-seed oil—Oleum gossypri_ seminis (U. S.)—a pale yellow, bland 
oil, also resembling olive-oil, for which it is frequently substituted. 

Almond-oil—Oleum amygdalee expressum (C. S.)—Oleum amygdala: 
(Br.)—n light yellow oil, very soluble in ether, soluble in alcohol ; nearly 
inodorows ; haga bland, sweetish taste. The pure oil has no odor of bitter 
almon 

Olive-ol—Oleum oliver (U, S., Br.).—A well-known oil of a yellow or 
greenish-yellow color, almost odorless, and of a bland and sweetish taste. 
‘The finest grades have a yellow tinge and a faint taste of the fruit; they 
are prepared by cold pressure ; they are less subject to rancidity than the 
lower grades. Olive-oil is very frequently adulterated, chiefly with poppy- 
oil, sesame oil, cotton-seed oil and peanut-oil ; the presence of the first is 
detected by Fontet’s reagent (made by dissolving 6 parts Hy in 7.5 parts 
of HNO, of 36° in the cold), which converts pure olive-oil into a solid 
miss, while an oil adulterated with a drying oil remains semi-solid. A 
contamination with oil of sesame is indicated by the production of a green 
color, with a mixture of HNO, axd HSO,  Peanutoil, an exceedingly 
common adulterant in this oun! is recognize) Ly ‘Ie following method: 
ten grams of tae out are saponified ; the soap is decomposed with HCl; the 
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liberated fatty acids dissolved in 50 cc. of strong alcohol ; the solution 
precipitated with lead acetate ; the precipitate washed with ether ; the 
residue decomposed with hot dilute HCl ily layer separated and ex- 
tracted with strong sloohol ; the eloobolio aid, on evaporation, yields 
crystals of aracha.c acid, if the oil contains peanut-oil. 
Cocoa-butter—Oleum theobrome (U.S, Br.)—is, at ordinary tempera. 
tures, a whitish or yellowish solid of the consistency of tallow, and having 
an odor of chocolate and a pleasant taste ; it does not easily become ran- 
cid. The most reliable test of its purity is ite fusing-point, which should 


not be much below 33° (91°.4 F.). 
Linwed oit—Flaxseed oit—Oleum lini (U. S., Br.)—is a dark, yellowish- 
brown oil of disagreeable odor and taste.’ In it oleio acid is, ai least par- 


tially, replaced by linoleic acid, whose presence causes the oil, on exposure 
to air, to absorb oxygen and become thick and finally solid. ’ This drying 
power is increased by boiling the oil with li (boiled oil). 

Castor-oit—Oleum ricini (C. S., Br.)—is usually obtained by expression 
of the seeds, although in some countries it is pre by decostion or 
by extraction with alcohol. It ia a thick, viscid, yellowish oil, has a faint 
odor and a nauseous taste. It is more soluble in alcohol than any other 
fixed vegetable oil, and is also very soluble in ether. It saponifies very 
readily. Ammonia tea from it a ine solid, fusible at 66° 
(168°'8 F.) ricinolamide. Hot HNO, attacks it energetically, and finally 
converts it into auberic acid. 

Whale-oil—Train-oil—obtained by trying out the fat or blubber of the 
“right whale" and of other specios of balence. It is of sp. gr. 0.924 at 15° 

mes solid at about 0° ; has 


pros to rancidity; doog not solidify at quite low temperatures ; ap. gr. at 
5° (59° F, 


faintly acid; does not solidify at —13° (8°.6 F.). 6. 
color of Malaga wine; has a peculiar odor and a fishy, irritating taste; 


sirongly acid. c. Pole—Golden yellow ; deposita « white fat af —18% 
(8°.6 9); has afresh odor, alightly fishy, and a not unpleasant taste, without 


Pare cod-liver oil, with a drop of H,SO,, gives a bluisb-violet aureole, 
hich gradually changes to crimson, and later to brown. A drop of fum- 
ing HNO, dropped into the oil is surrounded by a pink aureole if the oil 
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be pure ; if largely adulterated with other fish-oils, the pink color is not 
observed and the oil becomes slightly cloudy. Fresh cod-liver oil is not 
colored by rosaniline. If a third of the oil be distilled, the distillate be- 
comes solid ; while if it be contaminated with vegetable oils, the distillate 
becomes liquid. 

Cod-liver oil contains, besides the glycerides of oleic, palmitic and 
stearic acids, those of butyric and acetic acids ; certain biliary principles 
(to whose presence the sulphuric acid reaction given above is probably due), 
a phosphorized fat of undetermined composition ; small quantities of bro- 
mine and iodine, probably in the form of organic compounds ; a peculiar 
fatty acid called gadinic acid, which solidifies at 60° (140° F.) ; and a brown 
substance called gaduin or gadinine, 

To which, if to any, of these substances cod-liver oil owes its value as 
therapeutic agent is still unknown, although many theories have been 
advanced. Certain it is, however, that one of the chief values of this oil 
is as a food in a readily assimilable form. 

Solid Animal Fats.—The glycerides of stearic, palmitic, and oleic 
acids exist, in health, in nearly all parts of the body ; in the fluids in solu- 
tion or in suspension, in the form of minute oil-globules ; incorporated in 
the solid or semi-solid tissues, or deposited in collections in certain loca~ 
tions, as under the skin, enclosed in cells of connective tissue, in which the 
mixture of the three glycerides is in such proportion that the contents of 
the cells are fluid at the temperature of the body. 

‘The total amount of fat in the body of a henlthy adult is from 2.5 to 
5 per cent. of the body-weight, although it may vary considerably from 
that proportion in conditions not, strictly speaking, pathological. The 
approximate quantities of fat in 100 parts of the various tissues and fluids, 
in health, are the following : 


Urine. 
Perspiration.. 
Vitreous humor 
i 
Lymph... 
Synovial fluid ; 
Amniotic fluid 
Chyle 
Muous 


SBEESLoe 
Saeconce 


‘The amount of fat, under normal conditions, is usually greater in women 
and children than in men ; generally greater in middle than in old age, 
although in some individuals the reverse is the case ; greater in the inhab- 
itants of cold climates than in those of hot countries. 

‘In wasting from disease and from starvation the fats are rapidly ab- 
sorbed, and are again as rapidly deposited when the normal condition of 
affairs is restored. 

Besides, as a result of the tendency to corpulence, which in some indi- 
viduals amounts to a pathological condition, fats may accumulate in cer- 
tain tissues as a result of morbid changes. This accumulation may be due 
either to degeneration or to infiltration. In the former case, as when mus- 
cular tissue degenerates in consequence of long disuse, the natural tissue 
disappears and is replaced by fat; in the latter caso, as in fatty infiltration 
of the heart, oil-globules are deposited between the natural morphological 
elements, whose change, however, may subsequently take place by true 

5 neration. Jae to pressure, Fatty degeneration of the liver and 
of other organs ocenzs also in phthisis, chronic heart, and lung affections, 
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result of overfeeding, from the abuse of alcoholic stimulants, and 
from the action of certain poisons, especially of phosphorus, Tumors com- 
of adipose tissue occur and are known as ‘ lipomata.” 

‘The greater part of the fat of the body enters it as such with the food. 
Not unimportant quantities are, however, formed in the body, and that 
from the albuminoid as well as from the starchy and saccharine constitu- 

ta of the food. By what steps this transformation takes place is still 

though there is abundant evidence that it does occur. 


they reach the duodenum ; here, under the influence of the 
the pact is converted into a fine emulsion, in which 

‘A smaller portion is saponified, and 
ification, free fatty acids, soaps, and glycerin, 
lacteala and blood-vessels. 


‘trace in the urine. 
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Butter.—The fat of milk, separated and made to agglomerate by agi- put, or palm-oil, and lard. The first step in the process of manufacture 
tation, and more or lesa salted to insure ita keeping. It consists of the is the saponification of the fat, which consists in the decomposition of the 


glycerides of stearic, palmitic, oleic, butyric, capric, eaprylic, and caproic 

acids, with a small amount of coloring matter, more or less water and sal 

and caseine. Good, natural buttér contains 80-90 per cent. of fat, 6-10 
cent. of water, 2-5 per cent. of curd, and 2-5 per cent. of ealt ; fuses at 

1m 32°.8 to 34°.9 (91°-94°.8 F.), 

Butter is adulterated with excess of water and ealt, starch, animal fats 
other than those of butter, and artificial coloring matters. 

of salt and water are usually worked in together, the former 
up to 14 per cent, and the latter to 15 per cent. To determine the pres- 
ence of an excess of water, about 4 grams (60 grains) of the butter, 
taken from the middle of the lump, are weighed in a porcelain le, in 
which it is heated over the water-bath, as long as it loses weight ; it is 
then weighed again ; the loss of weight is that of the quantity of water 
in the original weight of butter, less that of the capsule. The proportion 
of salt is determined by incinerating a weighed quantity of butter and 
determining the chlorine in the ash by the nitrate of silver method (see 
Sodium chloride). Roughly, the weight of the ash may be taken as salt. 
Starch is detected by spreading out a thin layer of butter, adding solution 
of iodine, and examining under the microscope for purple spots. 

‘The detection of foreign fats in butter, formerly a most unsatisfacto 
problem to the analyst, has now become one whicli may be answered wi 
great certainty. All of the chemical processes used are based upon @ pe- 
culiar difference in the composition of butter-fat from other animal and 
vegetable fats and oils, When butter-fat is saponified, it yields from 5 to 
8 per cent. of butyric acid and its near homologues, which are soluble in 
H,0, and may be distilled without suffering decomposition, and from 85.5 
to’ 87.5 of stearic, palmitic, and oleic acids, which are neither soluble 
in water nor capable of being distilled. ‘The other fats and oils, when 
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saponified, yield mere traces of the volatile or soluble fatty acids, and 
much larger quantities (95.3 to 95.7 per cent.) of insoluble acids, ‘These 
variations are utilized directly in some processes, such as those of Hehner 
and Reichert, in which the percentage of fixed and volatile acids are di- 
rectly determined. In other processes, such as that of Koettstorfer, 
advantage is taken of the different neutralizing power of the two groups 
of acids ‘Thus, as butyric acid, C,H,O,, and stearic acid, C,,H,,0,, are 


each capable of neutralizing KHO, molecule for molecule, it follows that of 


their neutralizing power is in proportion to their molecular Peighis, and 
that 56 parts KHO will require for neutralization 88 parts of butyric acid 
or 284 parts of stearic acid, For descriptions of processes the student 
referred to Allen: “Commercial Organic Analysis,” 2d ed., IL 

‘Methods for detecting admixture of foreign fats by physical means are 
unreliable, One of the best, which may be of service for preliminary test- 
ing, is that of Angell and Hehner. A pear-shaped bulb of thin giass is 
made of such size as to displace 1 c.c. water, is weighted with mercury 
until it weighs 3.4 grams (52.5 grains), and the pointed end closed by fusion. 
The butter to be tested is fused in a beaker over the water-bath, and when 
quite fluid is poured out into a test-tube, about # inch diameter and 6 
inches long, which is kept moderately warm and upright until the fat has 
separated in a clear layer above the water, and then immersed in water 
at 15° (59° F.) until the fat has solidified. ‘The test-tube is then arranged 
as shown in Fig, 38, the bulb being laid upon the surface of the fat. The 
water in the beaker is now heated until the globular part of the bulb has 
just sunk below the surface of the fat, at which time the height of the 
thermometer is noted ; this is the “‘sinking-point.” 

The sinking-point of pure butter is 31°.3 to 36°.3 (93°.7-97°.3 F.), 
that of oleomargarine is lower, that of butter adulter- 
ated with other fats is higher. 

“Oleomargarine” is a product made in imitation of 
butter, which it resembles very closely in color, taste, 
odor, and general appearance. Under the original pa- 
tent, it is made from beef-fat, which is hashed, steamed, 
and subjected to pressure at a carefully regulated temper. 

ature. “Under this treatment it is separated into two 
fatty products, one a white solid “stearine,” the other a 
faintly yellow ail, “oleo-oil.” ‘This oil is then mixed 
with milk, the mixture colored and churned. The sub- 
sequent treatment of the product is the same as that of 
butter. “‘Butterine,” “suine,” etc., are products made, 
by a modification of the above process, from beef or 
mutton tallow, lard, and cotton-seed oil. 

Butter is frequently, and oleo: @ is always, 
colored with some foreign pigment, “butter color,” 
id which is usually a preparation of annoto. 

Soaps—are the metallic salts of stearic, palmitic, and oleic acids: 
those of K, Na, and NH, are soluble, those of the other metals insoluble 
those of Na are hard, those of K soft. 

Soap is made from almost any oil or fat, the best from olive-oil, or pea- 


It, the 


acid ; by compounds of f 
ble soap ; and in the same way by most of the metallic salts, 


glyceric ethers into glycerin and the fatty acids, and the combination of 
latter with an alkaline metal. It is usually effected by gradually 
adding fluid fat to a weak boiling solution of caustic soda, or potassa, to 
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saturation. From this weak solution the soap is separated by “salting,” 
which consists in adding, during constant agitation, a solution of eaustic 
alkali, heavily charged with common salt, until the soap separates in gru- 
mous masses, which float upon the surface and are separated. Finally the 
‘soup is pressed to separate adhering water, fused, and cast into moulds, 
White castile soap—Sapo (C. S.) Sapo durus (Br.)—is a Na soap made 
from olive-oil ; strongly alkaline, hard, not greasy, very soluble ; contains 
21 per cent. H,O. Sapo mollis (Br.) is a K soap made trom olive oil, and 
contains an excees of alkali and gly Yellow soap is made from 
tallow or other animal fat, and contains about } its weight of rosin. 
Emplastrum plumbi (C. 8. ; Br.) is a lead soap, prepared by’ saponifying 
olive oil with litharge. 
The soape are decom: 


by weak acids, with liberation of the fatty 
alkaline earths, with formation of an insolu- 


LECITHINS—NERVE TISSUE. 


Lecithin—is a substance first obtained from the yolk of hen's eggs, 
and subsequently found to exist in brain-tissue, particularly the gray 
substance, nerve tissue, semen, blood-corpuscles, blood-serum, milk, bile, 
and other animal tissues and fluids 

As obtained from brain-tissue lecithin is a colorless or faintly yellowish, 
imperfectly crystalline solid, or sometimes of a waxy consistency. It is 
very hygroscopic. It does ‘not dissolve in H,O, in which, however, it 
swells up and forms a masa like starch-paste. " It dissolves in alcohol or 
ether, very sparingly in the cold, but readily under the influence of heat. 
It dissolves in chloroform and’ in benzol, Lecithin is very prone to 
decomposition, particularly at slightly elevated temperatures. Its: chlo- 
ride combines with PtCl, to form an insoluble yellowish chloroplatinate. 

‘When an aleobolic solution of lecithin is brought into contact with hot 
solution of barium hydrate it yields barium glycerophomphate, barium senate, 
nnd choline (see p. 207). This decomposition indicates the constitution 

lecithin and its relations to the fats. Glycerophosphoric acid is ortho- 

phosphoric acid in which an atom of hydrogen has been replaced by the 
univalent remainder CH,OH—CHOH—CH,—left by the removal of OH. 
from glycerin. 


\O—CH,—CHOH—CH,OB. 


In lecithin the remaining orhydry] groups of the glycerin remainder 
are removed by union with the basic hydrogen of two molecules of stearic 
acid, and one of the two remaining basic hydrogen atoms of the phos- 

horio acid is displayed by choline. It is obvious that the number of leci- 
thine is not limited to one, but that many may exist, and probably do, 
into whose composition any one, or any combination of two, of the acids 
of the same series as stearic acid may enter. 


/0— COR _on—on 


O=P—O—H 
\O—CH,—CH(0, H..0,)—CH, (C,,H,,0,). 
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Nerve-tissue, which is exccedingly complex in its chemical composi- 
tion, and whose chemistry is still in a most rudimentary condition, seems 
to contain similar constituents in its different parts, which differ, however 
materially in their quantitative composition. 
The following substances have been obtained from cerebral tissue : 
Mineral Substances, Products of Decomposition, 


Water. Glycerophosphoric acid. 
Phosphates of Na, K, Ca, Mg. Oleophosphoric acid. 
Ferric oxide. Volatile fatty acids, 
Silicic oxide. Lactates. ~ 
‘Traces of sulphates, chlorides, and Hypoxanthine, 

fluorides. Xanthine. 

Creatine, 
Albuminoids. 


Substance related to myosin, 

Soluble albuminoid, coagulable at 
75° (167° F.). 

Casein (2). 
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Organic Substances. 


Elastin. Lecithin 
Neurokeratin. Fata (2) 
Neuclein Inosite. 
Cerebrin. Cholesterin. 


The composition of white and gray matter differs quantitatively, as 
shown below : 


Gry waste 


matter. matter. 
Albuminoids » 55.87 24.72 
Lecithin. . . 17.4 9.90 
Cholesterin and fats . 18.68 51.91 
Cerebrin........- 0.53 9.55 
Extractive matters, insoluble in ether. 6.71 3.84 

Salts 1.46 0.57 


Cerebrin is a substance deposited in the crystalline form from hot 
ethero-alcoholic extracts of brain-tissue. It is white, very light, odorless, 
and tasteless ; insoluble in water or in cold alechol or ether. Its solutions 
are neutral, Tt does not contain phosphorus. 

‘The substance known as protagon, described by Liebreich as having 
been obtained from brain-tissue; would seem to exist there notably in the 
white substance of Schwann. It appears to be a compound formed by 
the union of lecithin with cerebrin. 

Neurokeratin is a substance, occurring principally in the gray mat- 
ter, which is insoluble in all solvents, and is not acted upon by digestive 
liquids ee 

THIRD SERIES OF HYDROCARBONS. 
Sxams C,H,.,. 

The torma of this series at present known are 


a: | = oats 


Acetylene—Ethene—O, 
the decomposition, by heat of 


Acetylene 
‘Allylene. 


electric are between eae in a glass globe filled wit pew 
It is a colorless gas, rather soluble in H,O ; has a peculiar, disagree- 
able odor ; such as is observed when a Bunsen burner burns within the 
tube. It forms explosive mixtures with O. It unites with N, under the 
influence of the electric discharge, to form bydrocyanic acid. Mixed with 
1, it detonates violently in diffuse daylight, without the aid of heat. It 
may be made to unite with itself to its polymeres benzene, OH, 
styrolene, C,H, and naphthydrene, C,H 

Its presence may be detected by the formation in an smmoniacal solu- 
tion of cuprous chloride of a blood red precipitate, which is explosive 
when dry. It is probable that explosions which sometimes ocour in brass 
or copper pipes, through which illuminating gas is conducted, are due to 
the formation of this compound. 

Illuminating gas—is now manufactured by a variety of processes, 
almost every company using some modification of the method, or of the 
nature and proportion of the materials; thus we have gas made from 
wood, from coal, from fate, from petroleum, and by the decom maa of 
H.0 and subsequent charging of the gas with the vapor o! 

‘The typical process is that in which the gas is produced by "itting 
bituminous coal to bright redness in retorts. As it issues from the re- 
torts the gas is charged with substances volatile only at high tempera- 
tures; these are deposited in the condensers or coolers, and form coal- 
or gas-tar. From the condensers the gas through what are known 
as “scrubbers” and “ lime-] purifiers,” on which it is deprived of ammoni- 


cal compounds and other impurities. As it comes from the condensers, 
coal-gas contains : 


* Acetylene. * Styrolene. Hydrogen. + Hydrogen sulphide. 
+ Bthylene. * Naphthalene. | i Carbon monoride. | { Carbon 

* Marsb-gas. * Acenaphthalene, |4 Carbon dioxide. | + Sulph hy- 
* Butylene. * Fluorene. Ammonia. drooarbona, 

+ Prapylene. * Propyl hydride. | + Cyanogen. Nitrogen. 

+ Benzene. * Butyl hydride. | + Sulphooyanogen. | + Aqueous vapor. 


In passing through the purifiers the gas is freed of the impurities to 
a eee Neal extent, pale as usually delivered to consumers, contains > 


* Marsh. * Ethyl Ri 
“esis. [Podge |} Areoan apr. | Stn Sila” 
* Vapors of Hydrocarbons. 
‘a Sree constituenta, t Imparities, t Diluent. 
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TETRATOMIC ALCOHOLS. 
Seuss CH,. + 0. 
Very few of these compounds have yet been obtained. They may be 
regarded es the bydrates of the hydrocarbons C.H,,.,; a8 the glycols are 
the hydrates of the ethylene series. 


CH,On 


(OH 
Erythrite—Piyee— |_| =CH(OH),—122—is o product of de- 


duo 
composition of erythrine, C,H,,0,,. which exists in the lichens of the 
rocella. It c in lates, be biliant prisma ; very soluble in and 
in hot alcohol, almost i sweetish in taste ; ite solutions 


neither affect polarized light, nor reduce 
of fermentation, 


Siuce Fehling' olution, nor are capable 
Its watery solution, like that of sugar, is capable of dis- 
a considerable quantity of lime, and from this solution alcohol 


precipitates a definite compound of erythrito and calcium. By oxida- 
tion with platinum black it yields erythroglucic acid, C,H,O,. ° With 
fuming HNO, it forms a tetranitro compound, which explodes under the 
hammer. 


ACIDS DERIVABLE FROM ERYTHRITE. 


by simple oxidation, yield two acids; 
oO. Beer the series O.H,.,0,. Although 


the first, erythroglucic acid, has been 
coon 00H 
duon CHOR (Hon 
duox CHOH CHOH 
| dex, I 
CH,OH OH coon 
Erythrite. Erythrogtucte acid ‘Turtarte acid, 


Tartario acids—Acidum tartarioum (C. S., Br.) —C,H,0,--160.— 
‘There exist four acids having the composition C'H,O,, which differ from 


each other only it in their Lehrer Properties, and are very readily converted 
into one y are di Vst, Right ; ah lef ; 8d, Inac- 
tive tartaric acid ; 4th, Racemic acid. i yt or Dextrotartaric 


lizes in large, oblique, rhombic prisms, having hemihedral Tncetien Bola. 
tions of the acid and ite salts are dextrogyrous. 

Leevolartaric acid in the same form as dextrotartaric acid, 
only the Sseaibssal Seute ae oe oppo ian Sat crystals of 


the two acids, when held 


ead citer, appear like the reflections one 
of the other. Ite solution an: 


thove of its salts are Levogyrous to the 
same degree that ig solutions of dextrotartaric acid mre dex- 
trogyrous. Hacemic acid is a compound of the two preceding ; it forms 
crystals having no hemihedral facettes, and its solutious are without action 
on polarized ight. It is separated into its components. Jiactive 
tartaric acid, although resembling racemic acid in ite crystalline form and 
inactivity with to polarized light, differs essentially from thnt acid 
in that it cannot be decomposed into right and left acids, and in the 
method of its production. 

‘The tartaric acid which exists in nature is the dextrotartaric; it 
occurs, both free and in combination, in the sap of the vine and in many 
other vegetable juices and fruits. Although this is:probably the only tar- 

tarie acid in naturo, all four varieties may and do occur in the 
couinercial acid, being formed during the process of manufacture, 

Tartaric acid is obtained in the arts from h; ytassic tartrate, or 
cream of tartar (g. v.). This salt is dissolved ii O and the solution 
boiled with chalk until its reaction is neutral ; caleic and potassic tartrates 
are formed. The insoluble calcic salt is and the potassic salt 
decomposed by treating the solution with calcic chloride. The united de- 
posits of calcium-tartrate are suspended in H,O, decomposed with the pro- 
per quantity of H.SO,, the solution separated from the deposit of calcium 
sulphate, and evaporated to crystallization. 

The ordinary Tartaric acid crystallizes in lange prisms; 
HO and alcohol pmb arya emcrted Tt nt 170" (338° F.) ; 
at’ 180° (356 F.) it losea is gradually converted into an anhy- 
dride; at 200°-210° coon it is decomposed with formation of 


very soluble i in 
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pyruvic acid, CHO. and pyrotartaric acid, CH,0,; at higher tem; 
tires CO, CO, H,0, hydrocarbons and Se ce ae ae It kept in 
fusion some time, pale molecules unite, with loss of x 0, to form tartralic 
or ditartaric acil, C,H,,0,,. 

Tartaric acid is attacked by oxidizing agenta with formation of CO,, HO, 
and, in some instances, formic and oxalic acide. Certain reducing agents 
convert it into malic and succinic acids. With fuming HNO, it forms a 
dinitro-compound, which is very unstable, and which, when decomposed 
below 36° (96”.8 F.), yielda tartaric acid. It forms a precipitate with 
lime-water, soluble in an excess of H,O; in not too ‘diate solution it 
forms a precipitate with potassium sulphate solution; it does not preci 
itate with the salts of Car Whon heated with a solution of auric chloride 
it precipitates the gold in the metallic form. As ita formula indicates 
{pee aber shore), tartaric acid is tetratomic and dibasic. It has a great ten- 

formation of double salts, such as tastar emetic ( 
en, taken into the economy, as it constantly is in the jae of tar- 
trates, ike geester part is oxidized to carbonic acid (corbonntee) is but, if 
taken in sufficient quantity, a portion is excreted nchanged in the urine 
aud perspiration, ‘The free acid is poisonous 
id—Acidum citricum. we v. 
18—is best considered in this place, all 
om that of tartaric acid. 


, ote. 
ree or teed toon eee juice, which is filtered, boiled, and saturated 
with Gua The heeclsule waicore toate ie separated and decomposed 
‘ith, H,8O, the solution filtered, and evaporated to tion, 
Tt crystallizes in large, right rhombic prisms, which lose their aq. at 


78 
100° (212° F.); very soluble in water, less soluble in alcohol, 53 gly 
aoluble in ether; ented to 100° (212” .) it fuss ; at 175° (347 Five 
decomposed, with lose of 1,0 and formation of aconitio acid, CHO, ; at 
a higher temperature CO, "is given off, and itaconic acid, CHO, wd 
citraconic acid, O,F,0,, are formed. 

Concentrated’ H,SO, decomposes it with evolution of CO ; oxidizing 
agents convert it into formic acid and CO,, or into acetone and CO,, or 
into oxalic and acetic acids and CO,. It ia tetratomic and tribasic. In the 
body its salts are oxidized to carbonates. 

FOURTH SERIES OF HYDROCARBONS. 


Seu C,H, 


on) Sons HO, + Aq—192 + 
se ita constitution is different 
It exista in the juices of many fruite—lemon, 


But one of the lower terms of this series is known ; this is valylene, 
C,H,, obtained by the action of an alcoholic solution of potash on valery- 
lene dibromide. Itia a liquid, boiling at 45° (118° F.). 

Among the higher terms of ‘the series are many substances of industrial """ 
and medical importance. 

Terebenthene—C,,H, -186—ia the type of a great number of iso- 
meric mubstances existing in the volatile oils ot essences. It is the chief con- 
Ce oil of turpentine, a ae 

o obtain it in a state of purity, oll of turpentine js mixed with an 
distilled in vous over 2 waterbath, or by frac. 
tional distillation of i crude oil, those portions being collected which 


Pasa over at about 156% (812°.8 F.) 
Pure has the peculiar odor 


terebenthene is a colorles, rane ae 
of t ntine; boils at about 12°.t burns with 
inoue Ybtained from the ing it 


Hevogyroca, parifed by dlstllation, in Cesar “49°.98, by trae. 
voryrout vacuo, [a] = —42°. 
onal distillation, (elem = 40°.82;; that pemcre Sa ia 
=+ } specific gravit at 0° (32° 0. A 
(ale rapidly from the aad as the com- 
‘ing, thick and finally gummy, 
tutack it energetically, esunag it to sud: 


mercial 
uch aa HNO, 
denly, with separation of a large volume of carbon. 
form a number of compounds, as do also HI and HBr—all the com; 


odor of camphor. ' When mixed with HNO,, diluted 
to the air, it forms a crystalline 
form compounds of substitution or of addition. 


terpine. 


Cl, Br and 
‘Tenrrrrre—Tercbenthina (C. S.)—ia the name given to the concroto 


juice of various species of trees of the genera ‘Fias, Abies, and Lariz, 
which consist of terebenthene, its isomeres, and resinous ie other sub- 
stances, The produet differs in composition and properties according to 
the kind of tree from which it is produced. 

White turpentine—Common American turpentine—obtained from Pinus 
palustris and P. tarda ; is yellowish-white, semi-fluid at summer tem) 
ture, hard and solid when cooled ; on exposure to air it becomes bard, 
and brittle. It is usually subjected to distillation near the place of its col- 
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into hard brittle mass. Venice turpentine—produced from lariz Europao— 
in thick, viscid liquid yellowish or greenish in color; soluble in aloohol; 
does not conorete as readily as other turpentines. Chien turpentine, the 
product of ssihin rea 8 Oa groeninh yellow igs. oe 
‘Easrxce oy Tonrserree- Spirits ine—Oleum 
terebinthinge (U. 8., Br.)—is the sande mela ot te the Gaiation of tur- 
tine. It is not identical with terebenthene, although that substance is 


Ee main constitaent ; it contains also hydrocarbons isomeric with turpen- 
tine, or, more usually, result from the method of preparing the oil. 
recently distilled, it is a colorless, limpid, neutral liquid ; sp. gr. 0.86; 
rapidly becomes yellow and viscid. action of reagents upon it is 
ly the samie as upon terebenthene. 
‘The num! isomerides 
Hark peraedleenie Cae rely Seer ial ret vary in their sp. gr., 
or ‘and capacity for al ory 
Be 
substances, which are known as 
ile. "They resemble each 
in aleohol and ether ; color] 
come resinous on exposure 
‘bot, isomeric with terebenthene, and consequently having the 
courposiion x «0, El, Som Some contain hydrocarbons, others aldehydes, scet- 
but two require further as being the principal constituents 
of caoutchouc and bool nic 
peculiar 
the milky juice of quite number of treee growing in warm 
hey a vee 8 mixture of two hydrocarbons—caoutchene, 


tine and substances con! oxygen, which either pre-exist in the n- 
usually Levogyrous, sometimes dertogyrous ‘When exposed to the air it 
of existing in oil of turpentine is very great ; 
ere exist a great number of bodies 
oils, 
airing on i, pray wl wi more or lesa soluble 
Posada, but mintares and in many of them the principal ismedieatla a 
1ydrocarl 
elas cma eae hydrocarbons closely related to terebenthene, 
gutta-percha. 
» contenant a substance existing in sus- 
CH .» and isoprene, C, 


‘The commercial article is yellowish-brown ; sp. 
flexible; almost impermeable, but oil 
membrane when used in sufficiently thin 


0.919 to 0,942 ; soft, 


tter, mixed with 6 parta of 


is carbon disulphide, either alone, or, 


Sheotute leckel 
Xt is not acted upon by dilute mineral acide, bu i attacked by concen- 
trated HINO, and H,SO,, and especially by a mixture of the two, Alkalies 


tend to render it tougher, although solution of soda of 40° 1. renders it 

soft after an immersion of a few hours, Cl attacks it after a time, de- 

Priving it of ita elasticity, and rendering it hard and brittle, When heated 

i Serer Sonam Sse F) 
‘ thick liquid, which, on cooling, remains sticky regains i 

Primitive character after a long time. On contact with flame it ignites, 
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burning with a reddish, smoky fame, which is extinguished with ait 


font most valuable property of indis-rubber, apart from its elagticity, 
isthat which it poswsemes of euteriny into combination with 8 to furm what 
agents, is known as vulcanized rubber, which is produced by heating together the 
normal caoutchoue and 8 to 130°-150° (266°-902° F.). Ordinary vuleanized 


HG@icate cn es rubber diffors materially from the natural gum in its properties ; its elas- 


oe and flexibility are much increased; it does not harden when ex- 
aleo- posed to cold ; it only fuses at 200° (392°'F.) ; finally, it resists the action 
orcas, of solventa, and of the atmosphere much better tnan does the 


Frequently rubber tubing is too heavily charged with sulphur for cer- 
tain chemical ten, in which tase it may be desufpburised by boiling wiih 
dilute caustic soda solution. 

Hard rubber, vulcanite, or cbonite, is a hard, 
rubber, susceptible of a good polish, and a non-con 
contains 20 to 36 per cent. of S (the ordinary 
7 to 10 per cent). 

Gutta-percha—is the concrete juice of isonandra gutta. It is a tough, 
inelastic, brownish substance, having an odor similar to that of caout- 


tough variety of vuloaniced 
juctor of electricity. It 
vulcanized rubber contains 


lection, by which process it is separated into the volatile oil; or easence of chouc ; at ordinary temperatures it is rather hard, but when warmed it 


turpentine (q. ), and rosin, or eolophony (9-.). European t 
Bordeauer turpentine--oblained from P. sylvesirisand P.mariiimay Canad 


turpentine—Canada balsam—Baleam of fe totenihins canadensis (T. 5.) 


‘becomes soft and may be moulded, or even cast, 60 as to assume any form, 
which it retains on cooling ; it may be welded at slightly elevated temper- 
stares, is a good insulating and waterproofing material, and is tough and 
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pliable. It ia ineoluble in water, alkaline solutions, dilute acids, includ- 
ing bydrofluoric, and ip fatty oils; it is soluble in benzene, oil of turpentine, 
essential oils, chloroform, and especially in carbon disulphide. A solution in 
chloroform is known as traumaticine or Lig. gutta perehe (U. 8.), and is used 
to obtain, by its evaporation, a thin film of gutta-percha over parts which 
it is desired to protect from the air. It is attacked by HNO, and H,SO.. 

‘When exposed to air and light, it is gradually changed from the sur- 
face inward, assuming a sharp, acid odor, becoming hard and cracked, 
and even a conductor of electricity. 

Gutta-percha ia a more complex substance than caoutchouc, and seems 
to be made up of three substances : Gutta, C,,H,,, 75-82 per cent., a white, 
tough substance, fusing at 150° (802° F.), soluble in the ordinary solventa 
of gutta-percha, but insoluble in alcohol and ether. Albane, C,,H,,O,, 14— 
19 per cent., a white, crystalline resin, heavier than water, fusible at 160° 
(820° F.) ; soluble in benzene, essence of turpentine, carbon disulphide, 
ether, chloroform, and hot absolute alcohol ; not attacked by HCl Flu- 
viale, 4-6 per ceut., C.,H,,O, a yellowish resin, slightly heavier than water, 
hard and brittle at 0°"(33° F.), soft at 50° (122° F.), liquid at 100° (212° 
F.); soluble in the solvents of gutta- 

‘Camphors and Resins.—Most of the essential oils yield on clistilla- 
tion two products of different boiling-points ; one of these is a hydrocarbon, 
in most instances of the terebenthene series, liquid at ordinary tem 
tures, and sometimes known as an eloptene. The other, of higher boiling- 
point, and solid at ordinary temperatures, designated a xt ie, is aD 
oxidized product, and either exists as such in the vegetable exudation, or 
is produced under subsequent treatment. The camphors are probably 
aldehydes or alcohols corresponding to hydrocarbons related to tereben- 
thene, although their constitution is still uncertain. 

Common camphor—,Japan camphor—Laurel_camphor—Campholic 
aldehyde—Camphora (U. Ho—152 —Three modifications are 
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known, which seem to differ from each other only in their action upon 


larized light: (1.) Dezt = officinarum ; obtained 
[enpoa areal i= a or ayy vo camphor ; obtained from 
matricaria postlanium—Ja}, = —47°.4. (8.) Inactive camphor, obtained 


from the essential oils , sage, lavender, and origanum. 

‘The first ia the ordinary camphor of the shops. It is white, translu- 
cent, crystalline solid ; sp. gr. 0.986-0.996, hob and bitter in taste ; aro- 
matic; sparingly soluble in HO; quite solible in ether, acetic acid, 
methylic and ethylic alcohols and the oils ;- fuses at 175° (847° F.) ; boil 
at 204° (990°.2 F.); gublimes at all temperatures. 

It ignites readily and burns with a luminous flame. Cold HINO. ilis- 
solves it, and from the solution HO precipitates it unchanged. Boilin 
HINO, or potaasium porman; oxidizes it to dextro orie acid, 


HO precipitates an oily material called camphene, Distilled with P.O, it 
yields cymene, 0,,H,. Alkaline solutions, by long heating under pressure, 
convert it into ‘camphic acid, ©,,H,,0,, and borneol. Cl at it with 
diffculty. "Br unitee with it fo form! as seotie compound, which forms 
ruby-re wing the composition C,H, | 

when Dected 80°-90" (176° 104" 


maining an amber-colored liquid, which soli 
by recrystallzation from boiling’ alechol, long, hard, rect 
of monobrome camphor—camphora monobromata (C. 8.)—C,,H,,OBr. 
vapor of camphor is, over a mixture of fused potash and’ lime, heated 
to 300°-400° (572°-752° F.), it unites directly with the potash to form the 
K salt of campholic acid, C,,H, 

—Camphy! alcohol —C, ,,O— 


‘Borneol— Borneo camphor—Cam 
154—is usually obtained from dryobalanops camphora, although it may bo 
obtained from other planta, and even artificially by the hydrogenation 
laurel camphor. The product from these different sources is the same 
chemically, so far as we can determine, but varies, like the modificati 
of camphor, in its action on polarized light 

It forms small, white, transparent, friable crystals ; has an odor which 
recalls at the sams time those of laurel camphor and of pepper; has a hot 
taste ; is insoluble in water, readily soluble in alcohol, ether, and acetic 
acid ; fases at 198° (388°.4 F.), boils at 212° (413°.6 F.). 

It is a true alcohol, and enters into double decomposition with acids to 
form ethers. When heated with P,O,, it yields a hydrocarbon, borneene, 
C,H, Oxidized by HNO,, it is converted into laurel camphor. 

‘Mentho!—Menthyl alcohol—C, H,,O—156—exista in essential oil of 
peppermint. It crystallizes in colorless prisms ; fusible at 36° (96°.8 F.); 

ingly soluble in water ; readily soluble in alcohol, ether, carbon disul- 
phide, and in acids. Corresponding to it are » series of menthyi ethers. 

Hucaly ptol—O, H,,O—180—is contained in the leaves of eucalyptus 
globulus; it i liquid ‘at Ordinary temperah and boils at ay 5 
by distillation with shoric anhydride it yields eucalyptene, C,H. 

af ares ae eee CeCe 1s—is 
tine containing 


Terpine—Terebenthene bihydrate—O, H, 
water ; it may be obtained by frequently agitating for a month or more & 


sometimes spontaneously deposited from oil 
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peared cil ct terrane, alcobol, and ordinary ae saa It forms 
large, 1] ic prisms’; sp. gr. 1.0994; sparingly solul in cold 
‘water; soluble in hot water, aledhol und ether; fusible at 103° (217°.4F,). 


‘They may be divided into several groups, » na 
their constituents: (1.) Balsgms, which aro usually soft or liquid, and 


according to the nature of 


are distinguished by containing free cinnamic or benzoic acid (g. v.). The 
principal members of this group are benzoin, liguidambar, Peru balsam, 
styraz, and balsam tolu. (2.) Oleo-resins consist of a true resin mixed 
with an oil, and usually with an oxidized product other than cinnamic or 
benzoic acid. The principal members of this group are Burgundy and 
Canada Mecca balsam, and the resins of capsicum, copaiva, cubebs, 
wa, and Iupulin. (3.) Qum-resina are mixtures of true resins 
and gums. Many of them are d of medicinal qualities ; aloes, 
ammoniac, asafielide, bdellium, euphorbium, galbanum, gamboge, guaiac, 
myrrh, olibanum, opoponaz, and scammony. (4) ‘True resins are hard sub- 
stances obtainable from the members of the three previous classes, and 
containing neither essences, gums, nor aromaticacids. Such are colophony 
or rosin, copal, dammar, dragon's blood, jalap, tac, mastic, aud sandarac, 
(5.) Foanil resins, such as amber, asphalt, and ozwcerite. 


CARBOHYDRATES. 


‘These substances are composed of C, H and O; they all contain C,, 
or some multiple thereof; and the H and O which they contain is always 
in the proportion of H, to O. Their constitution is still unknown ; prob- 
ably some are aldehydes, othera alcohols and others ethérs. Most of 
them are constituents of animal or vegetable organisms, and have not been 
obtained by complete synthesis. f 

‘They are divisible into three groups, the members of each of which 
are isomeric with each other : 


L Guvcosss. IL Saccuanoses. | TIL Asevvoses. 
»(0,H,,0,.) -(C,,H,,0,,.) »(0,H,,0,.) 
+ Baccharone, + Bitaroh 
thintoee, Pbextrin 
+ Melitose. ~Invliv. 
+Melezitose. ‘Tunicin, 
+ Trehalose. Celtalone, 
Mycose. Game 
Synanthrose, 
+Parasnocharose. 


Gluooses, O,H,,0,—180. 


Glucose—Grape-ugar—Deztrose—Liver-sugar—Diabetio sugar.—The 

substance from which this group takes its name exists in all sweet and 

acidulous fruits ; in many vegetable juices ; in honey ; in the animal economy 

in the contents of the intestines, in the liver, bile, thymus, heart, lungs, 
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blood, and in small quantity in the urine. Patnologically it is found in 
the saliva, perspiration, freces, and largely increaged in the blood and urine 
in diabetes mellitus (see below). It may also be obtained by decomposi- 
tion of certain vegetable substances called glucovides (9. ».). 

It is prepared artificially ing starch or cellulose for 24 to 36 
hours with a dilute mineral acid (H,SO,). Glucose obtained by thia 
method is liable to contamination with traces of arsenic, which it receives 
from the HSO,. Starch is also converted into glucose by the influence of 
diastase, formed during the germination of grain. 

Glucose crystallizes with difficulty from its aqueous solution, in white, 
‘opaque, spheroidal masses containing 1 ag.; from alcobol in fine, trans- 
parent, anhydrous prisms; at about 60° (140° F.) in dry air the hydrated 
variety loses H.O. It is soluble in all proportions in hot H,O; verv solu- 
ble in cold H,O ; soluble in alcohol. It is less sweet and less soluble than 
cane sugar. Its solutions nre dextrogyrous: [a], = + 52°.85. 

‘At 170° (835° F.) it loses H O and is converted into glucosan, CH,,0.. 
Hot dilute mineral ncils convert it into a brown substance, ulmic acid, 
and, in the presence of air, formic acid. It dissolves in concentrated 
HSO,, without coloration, forming sulphoglucic acid. Cold concentrated 
HNO, converts it into nitro-ylucose ; hot dilute HNO, oxidizes it to o 
mixture of oxalic and oxysaecharic acids. With organic acids it forms 
ethers. Its solutions dissolve potash, soda, lime, baryta, and the oxides 
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of Pb and Cu, with which it forms compounds. When its solutions are 
heated with an alkali they assume a yellow or brown color, and givé off 
molusses-like odor, from the formation of glucic and melassic acids. Glu- 
cose in alkaline solution exerts a strong reducing action, which is favored 
by heat; Ag, Bi, and Hy are precipitated from their salts ; and cupric are 
reduced to euprous compounds with separation of cuprous oxide, In 
the presence of yeast, at suitable temperatures, glucose undergoes aleo- 
holic fermentation. 

Puystovoatcan.—The greater part of the glucose in the economy in 
health is introduced with the food, either in its own form or as other car- 
bohydrates, phich by digestion are converted into glucose; certain 
quantity is als 
mation which continues for some time after death In some forms of 
diabetes the production of glucose in the liver is undoubtedly greatly 
increased. The quantity of sugar normally existing in the blood varies 
from 0.81 to 1,231 part per thousand ; in diabetes it rises as high as 5.8 
parts per thousand. 

Under normal conditions, and with food not too rich in starch and 
saccharine materials, the quantity of sugar eliminated as such is exceed- 
ingly small—so small indeed that some observers have contested the fact 
of any being eliminated in health. It is oxidized in the body, and the 
ultimate pro lucts of such oxidation eliminated as CO, and HO. Whether 
or no intermediate products are formed, is still uncertain ; the probability, 
however, is that there are. The oxidation of sugar, is impeded in diabetes. 
Where this oxidation, or any of its steps, occurs, is at present. a 
conjecture merely ; if, as is usually believed, glucose disap) toa 
marked extent in’ the passage of the blood through the lungs, the fact is a 
strong support of the view that its transformation into CO, and H,O does 
not occur as # simple oxidation, as the notion that sugar or any other sub- 
stance is “ burned” in the lung, beyond the small amount required by the 
nutrition of the organ itself, is searcely tenable at the present day. 

‘So long as the quantity of glucose in the blood remains at or below 
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the normal percentage, it is not eliminated in the urine in quantities 
appreciable by the tests usually employed ; when, however, the xmount 
of glucose in the blood surpasses this limit from any cause, the urine 
becomes saccharine, and that to an extent proportional to the increase of 
glucose in the circulating fluids. The causes which may bring about such 
an inerense are numerous and varied ; many of them are entirely consistent 
with health, and the mere presence of increased quantities of sugar in the 
urine is no proof, taken by itself, of the existence of diabetes. 

Sugar is detectable by the ordinary tests in the urine under the fol- 
lowing circumstances : 

Physiologically.—(1,) In the urine of pregnant women and during lac- 
tation. It appears in the latter stages of gestation and does not disappear 
entirely until the suppression of the lacteal secretion. 

(2.) In small quantities in sucking children from eight days to two and 
one-half months. 

3,) In the urine of old persona (seventy to eighty years). 

'4.) In those whose food contains a large amount of starchy or sac- 
charine material. To this cause is due the apparent prevalence of 
diabetes in certain localities, as in districts where the different varieties 
of sugar are produced. 

Pathologically.—(1.) In abnormally stout persons, especially in old per- 
sons and in women at the period of the menopause. The quantity does 
npt exceed 8 to 12 grams per 1,000 c.. (i}.5-5.5 grains per ounce), and 
disappears when starchy and saccharine food is withheld. This form of 
glycosuria is liable to develop into true diabetes when it appears in young 
persons, 

(2.) In diseases attended with interference of the respiratory processes 
—lung diseases, ete. 

(3.) In diseases where there is interference with the hepatic circulation 
—hepatic congestion, compression of the portal vein by biliary calculi, 
cirrhosis, atrophy, fatty degeneration, ete. 

(4.) In many cerebral and cerebro-spinal disturbances—general paresis, 
dementia, epilepsy ; by puncture of the fourth ventricle. 

(5.) In intermittent and typhus fevers. 

(6.) By the action of many poisons—earbon monoxide, arsenic, chloro- 
form, curari; by injection into an artery of ether, ammonia, phosphoric 
acid, sodium chloride, amyl nitrite, glycogen. 

(7.) In true diabetes the elimination of sugar in the urine is constant, 
unless arrested by suitable regulation of diet, and not temporary, as in the 
conditions previously mentioned. The quantity of urine is increased, some- 
times enormously, and it is of high sp. gr. The elimination of urea is in- 
creased absolutely, although the quantity in 1,000 c.c. may be less than that 
normally existing in that bulk of urine.” The quantity of sugar in diabetic 
urive is sometimes enormous ; an elimination of 200 grams (6.4 ounces) 
in twenty-four hours is by no means uncommon ; instances in which the 
amount has reached 400 to 600 grams (12.9-19.3 ounces) are recorded, and 
one case in which no less than 1,376 grams (45 ounces) were discharged 
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0 produced in the liver at the expense of glycogen, a for- if 
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in one day. The elimination is not the same at all hours of the day; 
during the night less sugar is voided than during the day ; the hourly 
elimination increases after meals, reaching its masimum in 4 hours, after 
which it diminishes to reach the minimum in 6 to 7 hours, when it may 
disappear entirely ; this variation is more pronounced the more copious 
the meal. It is obvions from the above, that, in order that quantitative 
determinations of sugar in urine shall be ‘of clinical value, it is necessary 
285 

that the determination be made ins sample taken from the mixed urine of 
twenty-four 

‘The relation existing between the quantity of sugar in the blood and 


its elimination by the urine in diabetes is well shown by the following re- 
sults of Pavy, which also show the beneficial effects of restricting the diet : 
| ‘Uae. Buo0p. 
Sstbocra | gravy. | ese hone (1S ye, 2,608 pare 
Case | -G grame.| 109.91 ea 
Cane 0 grams. | 94.08 | 5.545 
Case 2 grams, 2/625 
Case ILL. 07 grams, 4.970 
Case IL 18.8 grams 49 | 2.780 
Case et ad Larprp 1704 6c} 1086 | 21.81 gra: 43.10) 1,848 
Casa 1V, restricted diet, 1 || 
pre bierlgpe sed B52 co} 1084 | 14.40 grams) 1.75 | 1,543 


Avaxrrica, Cuanacrena—A saccharine urine is usually abundant in 
quantity, pale in color, of high sp. gr., covered with a persistent froth 
on being shaken, and exhales a peculiar odor ; when evaporated it leaves 
a sticky residue. 
following teste : 

Uf the urine be albuminous, it is indi ble that the albumen Be separated 
before any of the teste for sugar are applied ; this is done by adding one or 
two drope of scetio sold, or, if the urine be alkaline, just enough acetic 
acid to turn the reaction to acid, and no more, heating over the water-bath 
until the albumen has separated in flocks, and filtering. 

(1) When examined by the polarimeter (see p. 86) it deviates the 
lang of polarization to the right 

(2.) When mixed with an equal volume of liquor potas: and heated, 
it turns yellow, and, if sugar be abundant, brown. A molasses-like odor 
is observable on adding HNO, (Moore's test). 

(3.) The urine, rendered faintly blue with indigo solution anil faintly 
alkaline with sodium carbonate, and heated to boiling without agitatiou, 
turns violet and then yellow if sugar be present; on agitation the blue 
color is restored (Mulder-Neubauer test). 

(4) About 1c. of the urine, diluted with twice its bulk of water, is 

with two or three drops of cupric sulphate solution and about 
1c. of caustic potassa solution ; if sugar be present the bluish precipi- 
tate ia dissolved on agitation, forming a blue solution ; the clear blue fluid, 
when heated to near boiling, deposits a yellow, orange, or red precipitate 
of cuprous_ oxide if sugar be. prosent (Rrommar's test), In the applica 
tion of this test an excess of cupric sulphate is to be avoided, lest the 
color be masked by the formation of the black cupric oxide, Sometimes 
no precipitate is formed, but the liquid changes in color from blue to 
low ; this occurs in the presence of small quantities of cupric salt and 
toye quantities of sugar, the cuprous oxide being held in solution by the 
excess of glucose ; in this case the test is to be repeated, using n sample 
of urine more diluted with water. In some instances, also, the reaction 
is interfered with by excess of normal constituenta of the urine, uric acid, 
inine, coloring matter, etc., and instead of a bright precipitate, a 
muddy deposit is formed ; ‘when this occurs the urine is heated with ani 
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mal charcoal nnd filtered ; the filtrate evaporated to dryness; the residue 
extracted with aleobol ; the alcoholic extract evaporated ; the residue re- 
dissolved iu water, and tested as described above. 

(5.) Four or five c.c, of Fehling’s solution (see p. 287) are heated in a 
test-tube to boiling; it should remain unaltered. The urine is then 
added guttatim ; if it contain sugar, the mixture turns green, and a yellow 
or red precipitate of cuprous oxide is formed, usually darker in color than 
that obtained by Trommer'stest. The absence of glucose is not to be in. 
ferred until a ‘bulk of urine equal to that of the Fehling’s solution used 
has been added, aud the mixture boiled from time to time without tho 
formation of a precipitate. This testis the most convenient and the most 
reliable for clinical purposes. 

(6) A few cc. of the urine are mixed in a test-tube with an equal 
volume of solution of sodium carbonate (1 pt. exystal. carbonate and 8 pta. 
water), a few granules of bismuth subnitrste are added, and the mixture 
Doiled for some time (until it begins to “bump,” if necessary). If suger 
be present, the bismuth powder turns brown or black by reduction to 


The presence of glucose in urine is indicated by the 
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elementary bismuth (Boettger's test). 
urine reacts with this test ; a fallacy is, however, possible 
cnce of some compound, which, by giving up sulphur, may cause the 
formation of the black bismuth sulphide; to guard against this, when an 
affirmative result has been obtained, another sample of urine is rendered 
alkaline and boiled with pulverized litharge; the powder should not 
turn black. 

(7.) A solution of sugar, mixed with good yeast and kept at 26° (77° 
F,) is decomposed into GO, and alcohol. To apply the fermentation-test 
to urine, take three test-tubes, A, B, and C, place in each some washed (or 
compressed) yeast, fill A completely with the urine to be tested, and place 
it in an inverted position, the mouth below the surface of some of the 
same urine in another vessel (the entrance of air being prevented, during 
the inversion, by closing the opening of the tube with the finger, or a cork 
on the end of a wire, until it has been brought below the surface of the 
urine), Fill B completely with some urine to which glucose has been 
added, and C with distilled water, nnd invert them in the same way as A; 
B in saccharine urine, and C in distilled water. Leave all three tubes in a 
place where the temperature is about 25° (77° F.) for twelve hours, and 
then examine them. If gas have collected in B over the surface of the 
liquid, and none in A, the urine is free from sugar ; if gas have collected in 
both A and B, and not in C, the urine contains sugar ; if no gas have col- 
lected in B, the yeast is worthless, and if any gas be found in C, the yeast 
itself has given off CO,. In the last two cases the process must be repeated 
with a new sample of yeast. 

Quaxtrearive Dererarvarton or Grucose.—(1.) By the polarimeter— 
‘The filtered urine is observed by the polariscope (see p. 38) and the mean 
of half a dozen readings taken as the angle of deviation; from this the 


percentage of sugar in determined by the formula p= sae xp in which 


p =the weight, in grams, of glucose in 1 cc. of urine; a = the angle of 
“deviation; 1='the length of the tube in decimeters. "The same formula 
may be used for other substances by substituting for 62.85 the value of [a], 
for that substance. If the urine contain albumen, it must be removed be- 
foredetermining the value of a. 

(2.) By specific gravity : Robert's method.—The ep. gr. of the urine is 
carefully determined at 25° (77° F.); yeast is then added, and the mixture 


37 
Kept at 25° (77° F.) until fermentation is complete ; the in agai 
observed, and will be found to be lower than bafore. | Each degree of 4s. 


inution represents 0.2196 gram of sugar in 100 c.e. (1 grain per ounce) 


of urine. 
(8) By 


‘a solu- 
Two 


above. = 
Ezample.—20 c.c. Febling’s solution used, and urine diluted with four 


vohimaa of water. 


828.6 dacigr. = 83.28 grama glucose in twenty-four hours. 
‘The agcnracy of the determination may be controlled by filtering off 


pi aie 
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reaction ; tion of 
with Rody 


drops of cupric sulphate 
mixture boiled ; if any precipitation of oxide be observed, an ex- 
toes of urine has been eided” and the roeult obtained is lees than the true 


one. 
‘Thia method, when carefully conducted with accurately prepared and 


undeteriorated solutions, is the best adapted to clinical usea_ The copper 
tolution should be kept in the dark, in a well-closed bottle, and the stopper 
and neck of the No. IL. bottle should be well coated with : 

(4) Gravimetric method —When more accurate, results than are ob- 
tainable by Fehling's volumetric process are desired, recourse must be had 
to a determination of the weight of cuprous oxide obtained by reduction. 
‘A small quantity of freshly prepared Febling’s solution is heated to boil- 
ing in a small flack ; to it is gradually added, with the precautions ob- 
served in the volumetric method, a known yolume of urine, guch that at 
the end of the reduction there shall remain an excess of unreduced copper 
salt. ‘The flask is now completely filled with boiling H,O, corked, and «l- 
Towed to cool. The alkaline fluid is separated as rapidly as possible from 
the precipitated oxide, by decantation and filtration through s.amall double 
filter, and the precipitate and flask repeatedly washed with hot H,O until 
the washings are no longer alkaline ; a small portion of the precipitate re- 
mains adhering to the walls of the flask. The filter and its contents are 
Gried and burned in a weighed porcelain crucible ; when this has cooled, 
the flask is rinsed out with a small quantity of HNO,; this is added to the 
contents of the erucible, evaporated over the water-bath, the crucible 
lowly heated to redness, cooled, aud weighed ; the difference between 
thia last weight and that of the crucible + that’ of the filterash, is the 
weight of cupric oxide, of which 220 parts = 100 parts of glucose. 

Tnerystallizuble sugar—forms the uncrystallizable por- 

sugar of fruits and of honey, in which it is associated with 

glucose ; it is also produced artificially by the prolonged action of boiling 
Water upon inulin ; and as oue of the constituents of inverted suger. 

Leevulose is not capable of crystallization, but may be obtained as a 
thick syrup; very soluble in water, insoluble in absolute alcobol ; it is 
sweeter but less readily fermentable than glucose, which it equals in the 
readiness with which it reduces cupro-potassic solutions. Ita prominent 

xyaical property, and that to which it owes its name, is ita strong left- 
plies polarization, [ 106° at 15° (69° F.). At 170° (338° F.) it 
, amorphous larvuloean, C,H,,0,. 

‘Mannitose—is obtained by the oxidation of mannite. It is a yellow, 
unerystallizable sugar, having many of the characters of glucose, but opti- 
cally inactive. 

Galactose—sometimes improperly called lactose—is formed by the 
action of dilute acids upon lactose (milk sugar) as glucose is formed from 
faccbarose. It differs from glucose in crystallizing more readily, in being 
very sparingly soluble in cold aleohol, in its action upon polarized light, 
[a]. = +83°.88, and in being oxidized to mucic acid by HNO,. 

‘Tnosite— Muscle-sugar—exista in the liquid of muscular tissue, in the 
lunge, Kidneys, Bver, spleen, brain, and blood ; pathologically "in the 
urine in Bright's, diabetes, and after the use of drastics in uremia, and 
in the contents of hydatid cysts ; also in the seeds and leaves of certain 
planta. What the source and function of inosite in the animal economy 
may be is atill a matter of conjecture. 

It forms long, eolorleas monéelinic crystals, containing 2 Aq., usually 
arranged in groups having a cauliflower-like appearance. It effloresces in 
diy air; hana distinctly sweet tasto ; is easily soluble in water, dificultly 
in alcohol ; insoluble in absolute alcohol and in ether ; it is without action 
upon polarized light 
"The position of inosite in thie series is based entirely upon its chem- 
ical composition, as it does not possess the other characteristics of the 


tion of the 
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group. It does not enter directly into alcoholic fermentation, although 
upon contact with trefving animal mater it produce lactic and butyns 
acid when boiled with am Or potassium Lydrate, it ix not even col 
cored Presence of inosite, potash itates with cupric sulphato 
solution, the precipitate being rediseclvod in an excess of potash but no 


Seccharoses, C,,H,,0,,—342. 
Saccharose—Cane-sugar—Beet-sugar—Saccharum (U. S.)—The most 
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i t member of the group, exista in many roots, fruits, and grasses, 
and ia produced from the sugar-eane, sccharum a sorghum, 
sorghum saccharatum, beet, beta vulgaris, and sugar-maple, acer saccha- 
rinum, 

For the extraction of sugar the expressed juice is heated in 
about 100° (212° F.) ; milk of lime which 
tation of albumen, wax, calcio 
“‘delimed ” by i 


Pro. 


tion of 
+13°.8. 

‘When saccharose is heated to 160° (320° F.) it fuses, and the liquid, 
on cooling, solidifies to a yellow, transparent, amorphous mass, known as 
barley-sugar ; ata slightly higher temperature, it is decom into glu- 
cose and Levulosan ; at a still higher temperature, H,O is given off, and the 
glucose already formed is converted into giscosan j at 210° (410° F.) the 
evolution of H,O is more abundant, and there remains a brown material 
known as caramel, or burnt sugar ; a tasteless substance, insoluble in 
strong alcohol, but soluble in H,O or aqueous alcohol, and used to com- 
municate color to spirits ; finally, at higher temperatures, methyl hydride 
and the two oxides of carbon are given off; a brown oil, acetone, acetic 
acid, and aldehyde distil over ; and a carbonaceous residue remains. 

If saccharose be boiled for some time with H,O, it is converted into 
inverted sugar, which ia a mixture of glucose and levulose: C,,H,,0,,-+ 
H,O = ,H,,0, + 0,H,,0,. With a solution of saccharose the polarization 
ia dextrogyrous, but, after invertion, it becomes levogyrous, because ths 
left-handed action of the molecule of levulose produced, la} —106,° is 
only partly neutralized by the right-handed action of the glucose, (a), == 
+ 52°.85. This inversion of cane-sugar is utilized in the testing of samples 
of sugar. On the other hand, it is to avoid ita occurrence, and the conse- 
quent loss of sugar, that the vacuum-pan is used in refining—itsobject be- 
ing to remove the H,O at a low temperature, 

‘Those acids which are not oxidizing agents act upon saccharose in 
three ways, according to circiimstances: (I) if tartaric and other organic 
acids be heated for some time with sa to 100°—120° (212°-248° 
F.), compounds known as saccharidvs, and having the constitution of 
ethers, are formed ; (2) heated with mineral acids, even dilute, and less 
rapidly with some organic acids, saccharose is quickly converted into in- 
verted sugar ; (3) concentrated acids decompose cane-sugar entirely, more 
rapidly when heated than in the cold ; with HCl, formic acid and a brown, 
flocculent material {ulmic acid ?) are formed; with H,SO,, SO, and H,O 
are formed, and a voluminous mass of charcoal remains. Oxalic acid, 
aided by heat, produces CO,, formic acid, and a brown substance 
(humine?). 

Oxidizing agents act energetically upon cane-sugar, which is a good 
reducing agent. With potassium chlorate, sugar forms a mixture which 
detonates when subjected to shock, and which deflagrates when moistened 
with H,SO,. Dilute HNO,, when’ heated with saccharose, oxidizes it to 
saccharic and oxalic acids, Concentrated HNO,, alone or mixed with 
HSO,, converts it into the explosive nitro-saccharose, Potassium per- 

ate, in acid solution, oxidizes it completely to CO, and HO. 

e-sugar reduces the compounds of Ag, Hg and Au, when heated 
with their solutions ; it does not reduce the cupro-potassic solutions in the 
cold, but effects their reduction when heated with them to an extent pro- 
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0 
atcohol, Aqueous solutions of cane-sugar are dextrogyrous, [2], = i 
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Portional to the amount of excess of alkali present. 

‘When moderately heated with liquor potas, cane-sugar does not turn 
brown, as does glucose; but by long ebullition it is decomposed by the 
alkalies much less readily than glucose, with formation of acids of the 

series and oxalic acid. 

‘ith the bases, saccharose forms definite compounds called sucrates 
(improperly eacchsrates, a name belonging to the salts of saccharic acid). 
With Ca it forms five compounds. Hydrate of calcium dissolves readily 
in solutions of sugar, with formation of 1 Ca compound, soluble in H,0, 

291 
containing an excess of sugar. A solution containing 100 parts of eugar 
in 600 parts of H,O dissolves 32 parts of calcic oxide. These solutions 
have an alkaline taste: are decomposed, with formation of a gelatinous 
precipitate, when heated, and, with deposition of calcium carbonate and 
regeneration of saccharose, when treated with CO, Quantities of cal- 
ium sucrates are frequently introduced into sugars to increase their 
weight—an adulteration the less readily detected, as the sucrate dissolves 
with the sugar. Calcium suerates exist in the /ig. calcis saccharatus (Br.). 

‘Yeast causes fermentation of solutions of cane-sugar, but only after ite 
conversion into glucose. Fermentation is also caused by exposing a solu- 
tion of sugar containing ammonium phosphate to the air. 

During the process of digestion, probably in the swail intestine, cane- 
sugar is converted into glucose. 

Lactose—Milk-sugar—Lactine—Saccharum luctis (U.S. Br.)—has 
hitherto been found only in the milk of the mammulia, It may be ob- 
tained from skim-milk by coagulating the casein with a small quantity of 
HSO, filtering, evaporating, redissolving, decolorizing with animal char- 
coal, and recrystallizing. 

It forms prismatic 
eweet, soluble in 6 


test 

In the presence of yeast, lactose is capable of alcoholic fermentation, 
which takes place slowly, and, as it appears, without previous transforma- 
tion of the lactose into either glucose or galactose. Ou contact with 
putrefying albuminoids it enters into lactic fermentation. 

The average proportion of lactose in different milks is as follows : Cow, 
5.5 per cent; mare, 6.5; ass, 5.8; human, 5.3; sheep, 4.2; goat, 4. 
‘When taken internally, it is converted into galactose by the pancreat 
secretion ; when injected into the blood, it does not appear in the urine, 
which, however, contains glucose. 

Maltose—A sugar closely resembling glucose in many of its proper- 
ties, is formed along with dextrine during the conversion of starch into 
sugar by the action of dinstase and of the cryptolytes of the saliva and 
pancreatic juice. It crystallizes aa does glucose, but differs from that sugar 
in being less soluble in alcohol and in exerting a dextrogyratory power 
three times as great. 


Amyloses, ,(C,H,, 


,) — 0162, 


dered faintly alkaline with soda ; the softened mnsa is then rubbed on a 
sieve under a current of water, which washes out the starch gramules ; the 
washings are allowed to deposit the starch, which, after washing by de- 
cantation, is dried at a low temperature. 

Starch is a white powder, having a peculiar slippery feel, or it appears 
in short colummar innsses.. The granules of starch differ in size aut 
appearance according to the kind of plant from which they have been ob- 
tained. They are rounded or egg-shaped masses, having at the centre or 
toward one end a spot, called the hilum, around which are a series of cou 
centric lines more or less well marked. Differences in size, shape, and 
niarkings of starch granules are shown in Fig. 39. 


Starch is not altered by exposure to air, except that it absorbs 
moisture. Commercial starch contains 18 per cent. of HO, of which it 
loses 8 per cent. in vacuo, and the remaining 10 per cent. at 145° (293° 
F,)._ It is insoluble in alcohol, ether and cold water. If 15 to 20 parts 
of HO be gradually heated with 1 part of starch, the granules swell at 
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about 55° (131° F.), and at 80° (176° F.) they have reached 30 times 
their original dimensions ; their structure is no longer distinguishable, 
and they form a translucent, gelatinous mass, commonly known as starch 


paste. In this state the starch is said to be hydrated, and, if boiled with 
much H,0, and the liquid filtered, a solution of starch passes 

which is opalescent from the suspension in it of undissolved particles. 
Cold dilute solutions of the alkalies produce the same effects on starch as 
does hot water. Hydrated starch is dextrogyrous, [a], = + 216°. 

heat causes the granules of starch to swell and burst ; at 200° (392° F.) it 
is converted into deztrin ; at 230° (446° F.) it forms a brownish-yellow, 
fused mass, composed principally of pyrodeztrin. Hydrated starch is 
converted into dextrin by heating with HO at 160° (320° F.), and, if the 
action be prolonged, the new product is changed to glucose. 

‘The amount of starch contained in food vegetables varies from about 
cent, in turnips to 89 per cent. in rice, as will be observed in the 
wing table : 

Comrosrrion or Vorraste Foons. 
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 anee and in many 


If starch be ground up with dilute H,SO,, after about half an hour the 
mixture gives only a violet color with I (see below) ; if now the acid be 
neutralized with chalk and the filtered liquid evaporated, it yields a white, 

ular product, which differs from starch in being soluble in H,O, 
especially at 50° (122° F.), and in having a lower rotary power, [a], = 
+ 211°. If the action be prolonged, the value of [a], continues to Sok doa 
it reaches +73.7°, when the product consists of a mixture of dextrin and 
glucose. Concentrated HNO, dissolves starch in the cold, forming a 
nitro-product called xylodin or pyroram, which is insoluble in H.O, sol- 
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uble in a mixture of alcohol and ether; explosive. HCI and oxalic acid 
convert starch into glucose. When starch is heated under pressure to 120° 
(248° F.) with stearic or acetic acid, compounds are formed which seem to 
be ethers, and to indicate that starch is the hydrate of a trivalent, oxygen- 
ated radical, (C,H,0,)”. Potash and soda in dilute solution convert 
starch into the soluble modification mentioned above. 


A dilute solution of I produces a more or less intense blue-violet color 
with starch, either dry, hydrated, or in solution, the color disappearing 
on the application of heat, and returning on cooling. If to a solution of 


starch, blued by I, a solution of a neutral salt be added, there separates a 
blue, flocculent deposit of the so-called iodide of starch. 

starch 
(C. 


Iodine renders 
soluble in water, and a soluble iodized starch, Amylum iodatum 
, is obtained by triturating together 19 pts. starch, 2 pts. water, and 
iodine, and drying below 40° (104° F.). 
Starch has not been found in the animal economy outside of the ali- 
canal, in which, asa prerequisite to its absorption, it must be 
.d into dextrin and glucose. This change is partially effected by 
the action of the saliva; more rapidly with hydrated than with dry starch, 
and more rapidly with the saliva of some animals than that of others ; those 
of man and of the rabbit acting much m@re quickly than those of the horse 
and dog. A great part of the starch taken with the food passes into the 
small intestine unchanged ; here, under the influence of a pancreatic cryp- 
tolyte, a further transformation into glucose, and of a portion into lactic 
and butyric acids, takes place. 

During the germination of grain, as in the process of malting, a pe- 
culiar, nitrogenized substance is produced, which is known as diastase, 
Under the influence of this body the starch is more or less completely 
converted into glucose, in very much the same way as the conversion occurs 
in the body. 

This “diastatic” action, whether produced by vegetable or animal 

rocesses, does not take place by a simple conversion of starch into glucose, 
By some such single reaction ns that expressed by C,H,,0, +H,0=C,H,,0,, 
but by successive stages in which “soluble starch ° is first produced, then 
several bodies called deztrines, then maltose, and finally glucose. (See 
Dextrin, p. 295.) 

Glycogen occurs in the liver, the placenta, white blood-corpuscles, 
pus-ealls, young cartilage-cells, in many embryonic tissues, and in muscular 
tissue. During the activity of muscles the amount of glycogen which they 
contain is diminished, and that of sugar increased. 

Pure glycogen is 'a suow-white, floury powder ; amorphous, tasteless, 
and odorless ; soluble in H,O, insoluble in aleohol and ether. In H,0 it 
swells up at first, and forms an opalescent solution, which becomes clear 
on the addition of potash. Its solutions are dextrogyrous to about three 
times the extent of those of glucose. 

Dilute acids, ptyalin, pancreatin, extract of liver-tissue, blood, diastase, 
and albuminoids convert glycogen into a sugar having all the properties of 
glucose. Cold HNO, converts it into xyloidin ; on boiling, into oxalic 
acid. Its solutions dissolve cupric hydrate, which is, however, not reduced 
on boiling. Iodine colors glycogen wine-red. 

Concerning the method of formation of glycogen in the economy, but 
little is known with certainty ; there is little room for doubting, however, 
that while the bulk of the glycogen found in the liver results from mod- 
ification of the carbohydrates, it may be and is produced from the al- 
buminoids as well. The ultimate fate of glycogen is undoubtedly it 
transformation into sugar under the influence of the many substanc 
isting in the body capable of provoking thnt change. This transformation 
is continuous in the liver during life, and is accomplished through the 
same series of intermediary changes into dextrins and maltose ns in the 
case of the couversion of starch into sugar, except that possibly the struct- 
ure of the dextrius may be different. 

295 
Dextrin— British gum—a substance resembling gum arabic in 
properties, is obtained by one of three method: 

sabjecting starch to x dry heat of 175° (347° F.) ; (2) by heating 
with dilute H,SO, to 90° (194° F.) until a drop of the liquid gives only 
wine-red color ; neutralizing with chalk, filtering, concentrating, precipi- 
tating with alcohol ; (3) by the action of diastase (infusion of malt) upon 
liydrated starch. As soon as the starch is dissolved the liquid must be 
rapidly héated to boiling to prevent saccharification. 

Commercial dextrin is a colorless, or yellowish, amorphous powder, 
soluble in H,O in all proportions, forming mucilaginous liquids. When 
obtained by evaporation of its solution, it forms masses resembling gum 
arabic in appearance. Its solutions are dextrogyrous, and reduce cupro- 
potassic solutions under the influence of heat, to amounts varying with 
the method of formation of the sample. It is colored wine-red by iodine. 
It is extensively used in the manufacture of mucilage. 

Recent investigations have shown that by the action of diastase upon 
starch, four dextrins are produced : Ist, Erythrodeztrin, which is colored 
red by iodine, and which is easily attacked by diastase ;"2d, Achroddeztrin 
a, not colored by iodine ; partially converted into sugar by diastase ; 
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rotary power [a]p= + 210°; reducing power (glucose = 100) = 12; 34, 
Achrovdertrin B, not colored by iodine, nor decomposable in 24 hours 
by diastase ; rotary power + 190°; reducing power =12; 4th, dchroodes 
fin y, not colored by iodine, nor decomposed by diastase ; slowly con- 
verted into glucose by dilute H,SO, ; rotary power = + 160°; reducing 
power = 28, 


An explanation of this series of transformations bas been suggested in 
the supposition that the molecule of starch conaista of 50(6 +H,,0,,) ; that 
this is frst converted into soluble starch 10(C,,H,,O,,), and that this is then 


converted into the different forme of dextrin by series of hydrations 
attended by simultaneous formation of maltose, of which the final result 
might be represented by the equation : 


10(C,,H,.0,,) + 8(H,0) = 2(C,,H,,0,,) + 8(C,,H,,0,,) 
Solable starch. Water, Acbroddantrn, ‘Mato. 


Collulose—Cellulin—Lignin—forms the basis of all vegetable tissues ; 
it exists, almost pure, in the pith of elder and of other planta, in the x 
unsized papers, in cotton, and in the silky appendages of certain seeda 
Cotton, freed from extraneous matter by boiling with potash, and after- 
ward with dilute HCl, yields pure cellulose. 

It is a white material, having the shape of the vegetable structure 
from which it was obtained ; insoluble in the usual neutral solvents, but 
soluble in the deep-blue liquid obtained by diseolving copper in ammonia 
in pontast with air, 

‘agetable parchment, or parchment paper, is a tough material, possese- 
ing all the valuable propertion of parchment made by immersing unsized 
paper for an instant in moderately strong H,SO,, washing thoroughly, and 


rying. 

Nitro-cellulose, By the action of HNO, upon cellulose (cotton) three 
different products of substitution may be obtained ; mononitro-cell 
soluble in acetic acid, insoluble in a mixture of ether and aloohol ; dinitro- 
cellutose, insoluble in acetic acid, soluble in a mixture of ether and alcohol ; 
trinitro-celluloge, soluble inv both the above solventa, Gun-cutton or pyrozy- 
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fin is composed of varying proportions of these three derivatives. When 

‘un-cotton is required a8 an explosive agent, the process is so managed 
fat the product shall contain the greatest possible proportion of 
cellulose, the most readily inflammable of ihe three, When required for 
the preparation of eollodion, for use in medicine or in photography, dinitro- 
cellulose is the most valuable, ‘To obtain this, a mixture is made of equal 
weights of HNO, and HO, (of each about 5 times the weight of the cot- 
ton to be treated); in this ‘the cotton is immersed and well stirred for 
about three minutes, after which it is well stirred in a large vessel of water, 
washed with fresh portions of water until the washings are no longer pre- 
cipitated by barium chloride, and dried. Collodion is a solution of dinitro- 
cellulose in « mixture of three volumes of ether and one volume of alcool. 

Celluloid is guu-cotton and camphor compacted uuder pressure. 

Gums—are substances of unknown constitution, existing in plants ; 
amorphous ; soluble in water, insoluble in aleobol ; converted into glucose 
by boiling with dilute H,SO,. 

Lichenin ia obtained’ from various lichens by extraction with boiling 
water, forming a jelly on cooling; it is oxidized to oxalic acid by HNO, ; 
is colored yellow by iodine ; and is precipitated from its solutions by 
aleohol. 

Arabin is the soluble portion of gum arabic and gum senegal—Acacia 
(U.S). ‘To separate it, gum arabic is dissolved in water acidulated with 
HCl, and precipitated by alcohol. It is a white, amorphous, tusteless sub- 
stance, which is not colored by iodine ; is oxidized by HNO, to mucic and 
saccharie acids ; is converted by H,SO, into a non-fermentable sugar, ara- 
binose ; and haa the composition, C,,H,,0,, + 1 Aq. 

Bassorin constitutes the greater part of gum tragacanth ; it is insoluble 
in water, but swells up to a jelly in that fluid. 

Cerasin is an insoluble gum exuded by cherry- and plum-trees ; water 
acts upon it as upon bassorin. 


AROMATIC SUBSTANCES. 


The name of aromatic aubsances was first given to a class of bodies 
related to benzoic acid, and including a number of products possessed of 
aromatic odors. At present the meaning of the term has been extended 
to include a great number of bodies belonging to, or derivable from, the 
hydrocarbons of the fifth and higher series, all of which may, in fact, be 
considered as products of addition or of substitution, or both, derivable 
from benzene, O,H,. 

A few of these substances, auch aa benzoic acid, have long been known, 
and occur in nature in quantities sufficient. to readily supply all present 
demands. Others, such us salicylic acid, although existing in nature, are 
found in small amount, and are now manufactured artificially by 
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tion was obtained. By far the greater number of aromatic compounds at 
present known have no existence in nature, aud are obtained ns products 
of the laboratory or of manufacturing industries. Among these are many 
substances for which valuable uses have already been foun: in the arts 
and in medicine—eg, the aniline, anthracene, aud naphthilene dyes, 
carbolie and cresylic acids—while hardly a day passes without » augges. 
tion of the practical utility of some substance formerly known only As a 
“ chemical curiosity.” : 
29) 


FIFTH SERIES OF HYDROCARBONS. 
Srus C,H... 
The hydrocarbons of this series are the starting-points from which the 
major part of that numerous and important class of substances usually 


claseed as aromatic are obtainable or derivable. Those of the series at 
present known are: 


Benzene—Benzol—phenyl hydride—C,H,—78—(not to be confounded 


with the commercial benzine, a mixture of hydrocarbons of the series 
O,H,,,,, obtained from petroleum) does not exist in nature, but is pro- 
duced in a number of reactions. It is obtained by one or two methods, 
according as it is required chemically pure or mixed with other sub- 
stances. 

To obtain it pure, recourse must be had to the decomposition of one 
of ita derivatives, benzoic acid ; this substance is intimately mixed with 
3 pta. slacked lime, and the mixture heated to dull redness in an eartben- 
ware retort, connected with a well-cooled receiver ; the upper layer of dis- 


howe, tilled liquid ia separated, shaken with potassitm hydrate solution, again 


se} , dried by contact with fused calcium chloride, and redistilled 
over the water-bath, 

For use in the arta, and for most chemical purposes, benzene is ob- 
tained from coal- or , an exceedingly complex mixture, containing 
come forty or fifty substance, among which are 


HYDRocaRnons, Aci, BAMee 
thaleve. | Carbolic. Pyridine. Irideline, 
Toluene. Floorene. Cresylic. Aniline. Cryptidine, 
Xylene. ‘Anthravene, Phlorylic. Piooline. AcHidine. 
Camere Retene. Rewoli Latidine, Conia 
ene. Chrysene. S . 5 
Naphthalene, Pyrane [eres Tawooline 
By « primary distillation of coal-tar the most volatile constituents, in- 
cluding Fensens, sre a8 light oil; this is washed, first with 
H,80,, and then with caustic soda, and afterward redistilled ; that portion 


being collected which passes between 80° and 85° (176°-185? F.). This 
in the commercial benzene, a product still contaminated with the higher 
homologues of the same series, from which it is almost impossible to 
separate it, but whose presence is rather advantageous than otherwise to 
the principal use to which benzol is put-—the manufacture of aniline dyes 

ie is a colorless, mobile liquid, having, when pure, an agreeable 


odor; sp. gr. 0.86 at 15° (59° F.); crystallizing at +4°.6 (40°.1 F.) ; 
boiling at 80°.5 (176°.9 F.) ; very sparingly soluble in water, soluble in 
alechol, ether, and acetone.” Ie diveolves IS P, resins, caouiaioue, gutta 


and almost all the alkaloids. 
inous, emoky flame. 

Benzene unites with Cl or Br to form products of addition, or of sub- 
stitution ; the corresponding iodine compounds can only be obtained by 
indirect methods. Sulphuric acid combines with benzene to form a neu- 
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tral substance, supho-benzide, when the anhydrous acid is used, and phenyl- 
aulphurous acid with the ordinary H,SO,. 

If fuming HINO, of sp. gr. 1.52 be slowly added to benzene, a reddish 
liquid is formed ; from which, on the uddition of H,O a reddish-yellow 
oil separates, and is purified by washing with H.O and with sodium car- 
bonate solution, drying and rectifying. This oily material is mononitro- 
benzene (see p. 313). If benzol be boiled with fuming HNO,, or if it be 
dropped 


It is inflammable, and burns with a 


into a mixture of HNO, and H,SO,, so long as the fluids mix, a 
crystalline product, dinitro-benzene, is formed. 

The constitution of benzene, the nucleus of the aromatic compounds, 
differs in character from that of the hydrocarbons of the series hitherto 
considered, and is of importance in connection with the formation of its 
numerous derivatives. Writing the molecular formule of the sixth of each 
of the first three series (the constitution of those of the terebenthene 
series is still doubtful) we have: 


which could only have been devised after a knowledge of their constitu- 
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. poarpedl point 
i , =H, c=H, 
ef cC=H, bu, 
j be xy bon, 
, c=H, Le H, 
bu 4 

ll WW 
4, C=H, C-H 
CH, CH, CAy 


It will be observed that in each of these the chain of C atoms 1s an 
open one, and that the series differ in this, that in the first each of the 
C atoms exchanges with its neighbor a single valeuce ; in the second two 
neighboring C atom exchange two valencea between’ them ; aud that in 
the third there is an exchange of three valences between two neighboring 
Catoms. And, further, that in terms above the second in the first two series, 
and the third in the third series, superior homologues may be considered 
as formed by interpolation of CH, in the chain of the one next helow. 

In the case of benzene the C atoms are arranged, not in un open, but a 
closed chain, and exchange with ench other alternately one aud two va- 
ences, and consequently the molecular formula of benzo) is: 


The superior homologues of benzene are derived from it by the sub- 
stitution of CH, for H, and all the derivatives of benzol are formed by 
299 
such substitution of a group or groups for an atom or atoms of H, in such 
4 way that they all contain One or more groupe of sx atoms of C arranged 

as above : 


t 
Pare 0-c= LY 
ub be 

/ No/ 
Bi k 
Totnaoe, ‘Phenol (carbole wid). 

H H 

4 
H-C = 0_(NO,)' na CNH)’ 
H- tH H. oa 


ite benaeme. Amide beans (anise). 

‘The superior homologues of benzene include many isomeres. As they 
are derivable from benzone by substitution of a hydrocarbon radical or 
radicals CnH,n+-, for one or more atoms of hydrogen, the following iso- 
meres may exist : 


©, Dimethylbenzen 
CHen) Reiene “| om, 
C:H,(CH,}, = Trimethylbenzene 

0, benzent 


The number of isomeres of the higher terms of the series is further 
increased by the occurrence of increasing numbers of isomeres in the rad- 
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ieale themeclves in CH, and all bigher terme. (See graphic formula, 
172. 
s hh ee hydrocarbons and in other derivatives of benzene the six atoms 
of carbon belonging to benzene constitute what is known as the benzene 
nucleus, benzene ring, or the principal chain ; while the substituted groupe 
are designated as the lateral chains. 
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Toluene—Toluol-—_Methyl-benzene—C,H,,CH,—92— exists in the pro- 
ducts of distillation of wood, coal, etc, and as one of the constituents of 
commercial benzene. It has been formed synthetically by acting upon a 
mixture of monobromo-benzene and methyl iodide with sodium. 

It is a colorless liquid, having a peculiar odor, differing somewhat from 
that of benzene ; boils at 110°.3 (230°.5 F.); does not solidify at —20° 
(—4° F,) ; 9p. gr. 0.872 at 15° (59° F.) ; almost insoluble in water, solu- 
ble in alcohol, ether, carbon disulphide. It burns with a bright, but very 
smoky flame. It yields a number of derivatives similar to’ those of ben- 
zene, among which may be mentioned nifro-tolene and foluidine, the ho- 
mologues of nitro-benzene and aniline, which accompany those substances 
in the commercial products ; cresylol, the superior homologue of carbolic 
acid, and benzylic alcohol. 

Kylene— Xylol—Dimethyl-benzene— C,H,(CH,). — 106 — accompanies 
its inferior homologues in coal-tar. When pure it is a liquid of au aro- 
matic odor; sp. gr. 0.865 at 20° (68° F.); boils at 142° (287°.6 F, 
insoluble in’ water, soluble in ether, benzene, etc., sparingly soluble 
alcohol, 

There are three isomeric substances having this composition, and 
differing in the position in which the substituted CH, groups are placed. 
Bach of these corresponds to a series of derivatives parallel to those of 

ene. 

Cumene— Cumol—Propyl-benzene—O,H., (C,H, )—120—is obtained by 
distilling mixture of cuminic acid and lime, as benzene is prepared 
from benzoic acid. Tt is  limpid liquid, having a strong aromatic odor 
boils at 161°.4 (304°.5 F.) ; insoluble in 11,0, very soluble in alcohol and 
ether. 

‘There are several isomeres of this substance, among which are pseudo- 
‘cumene, or trimeth: , C,H, (CH,),, and mesilylene, or methyl-ethyl- 
Denzene, C,H, (CH,)(C,H,) ; each corresponding to a series of derivatives. 

Oymene—Cymol.—' 
formed in essence of cumin, and in 


ere are many isomeres, of which one exista ready 
hemlock. It is # colorless, oily liquid ; 
bas an odor of lemon ; sp. gr. 0.857 at 16° (60°.8 F.) ; boils ‘at 175° (347° 
¥); insoluble in water, but readily soluble in aloobol, ether, and easential 
es 
HALOID DERIVATIVES. 


By the substitution of atoms of Cl, Br, or I for the hydrogen of the 
principal and lateral chains of the hydrocarbons, products are obtained 
which include numerous and peculiar cases of isomery. 

In the case of benzene itself there exist products of substitution con- 
taining 1, 2, 8, 4, 5, and 6 atoms of Cl, Br or I, or combinations af two or 
three of those elements. In the case of the unisubstituted derivatives, C, 
H,Cl, C,H,Br, and CH, but one of each exists. Of the bisubstituted, 
trisubstituted, and quadrisubstituted derivatives three of ench are known. 

From the existence of but one unisubstituted derivative it is obvious 
that it is immaterial in which of the CH groups this substitution occurs, and 
hence these six groups are equal to ench other in value. The existence of 
isomeres of the higher products of substitution depends upon differences 
in the relative positions of the substituted atoms to each other, their orien- 
{ation a8 it is sometimes called, and uot to their absolute positions. 

If we represent the molecule of benzene by a hexagon, leaving out the 
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the substituted atoms are consecutive, and 
molecule have no influence, it follows that 


ai sai aos + 6—1, all are the same as 12. In number 
positions are unsymmetrical, or separated from each other by a i 
gloH stom; and 24; 86; 46, and Bl are equal to Lea ns 


number 8 the positions are aymmetrical, oF se from each other 
two H atoms ; and 2—6 ; 8—6; 5—2, and fare the same as 1 
From this it spears that but three bisubstituted Br products of benzene 


can exist. 
Tho three series of bi- and tri-substituted derivatives of benzene, whether 
or of any univalent element or radical, are 


the substitution be of a 
designated by the prefixes ortho, meta, and para. Thus, in the figure above : 


The distinction between the three groups is best made by the relations 
between the bi- and trivubstituted deimagven, The ecrocutneee ortho 
Disubstituted derivatives can produce by further substitution two tri-de. 
Firatives ; the unsymmetrical, or mei, ean produce three trisubstituted 

and the symmetrical, or pars, can produce but one trisubeti- 


Monochloro-benzene—C, 
1.128 at 0° ; obtained by’ th 
presence of a little I 

Orthodichloro-benzene—1—2—liquid ; boila at 179* (854°.2) ; 7 
1.928 a 0"; obtained by the wetion ot Gi co OF, Senne 

(tadichloro-benzene—1—3—liquid ; boila at ‘172° (841°,6 F.) ; 5 
1.907 at O°; obtainable indirecty.? OS he 
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talline ; fuses at 56°.4 (188°.6 F.); 
; is the principal product of the action of Cl on 
Trichloro-benzene—1—2. —4—erystals ; fuses at 17° 


(62°.6 F.) ; boil 
213° (415°.4 F.). : Ppa 


Trichloro-benzene—1—3—5—crystals ; fuses at 63°.4 (146°.1 F.) ; boils 
at 208° (406°.4 F.). 

Tetrachloro-benzene—1—2—3—5—erystals ; fuses at 50° (122° F.); 
boils at 246° (474°.8 F.), 

Tetrachloro-benzenv—1—2—15—ervstals ; fuses nt 187° (278°.6 F.) ; 
boils between 243°-246° (469°.4-474.8 F.), 


PHENOLS. 


The hydrocarbons of the benzene series, unlike those previously con- 
sidered, form two distinct kinds of hydrates, differing from each other 
materially in their properties, ‘The terms of one of these series exhibit 
all the functions of the alcohols, and are known as aromatic alcohols. The 
terms of the other series differ in function from any substance thus far 
considered, and are known as phenols. The difference between them and 
the aromatic alcohols is due to the fact that in the phenols the OH is 
directly attached to a © atom, while in the alcohols it forms part of the 
group of atoms CH,OH, characteristic of the alcohols : 


Paradichloro-benzene—1— 
boils at 173° (843°.4 F.) 
C\H, in presence of I. 


H H 
6 , 
Hc” os —CH, Hc” C—CH,OH 
t il 
ut C—OH H-—C c —H 
Nai \o/ 
sets ana Dose sea 


The phenols differ from the aleohols in not furnishing by oxidation 
corresponding aldebydes and ‘acids ; in not dividing into water and 
carbon under the influence of dehydrating agents ; in not with 
acids to form ethers ; in combining to form directly producta of substi 
tion with Cland Br; and in forming with metallic elements compounds 
more stable than similar compounds of the true alcohols. In short, the 
plenols appear to have, besides an alcoholic funetion, more or less of the 

function of acids. 

Phenol—Pheny! hydrate—Phenic acid—Carbolic acid—Acidum earboli- 
cum (U, 8, Br.) -C,H,OH—94—exists in considerable quantity in coal- 
and wood-tar, and in emall quantity in castoreum, and possibly in urine. 

I: is formed : (1) by fusing eodiom phenyloulphide with an excess of 
alkali ; (2) by heating phenyl iodide with potassium hydrate to 320° (608° 
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F.); (3) by heating together salicylic acid and quicklime; (4) by total 
illation’ of benzoin. 


3s drawn off and neutralized with HCl; the phenol rises to the surface, is 
separated, washed with water, dried over calcium chloride, redistilled, 
crystallized at —10° (14° F.), and the crystals drained. 

Pure phenol crystallizes in long, colorless, prismatic needles, fusible at 
35° (95° F.), boiling at 187° (368°.6 F.). It has a peculiar, well-known 
odor, and an acrid, burning taste ; very sparingly soluble in water, readily 
soluble in alcohol and in ether ; sp. gr. 1.065 at 18° (64°4 F.) ; neutral in 
reaction. On contact with the skin or with mucous surfaces, it produces 
8 white stain ; it coagulates albuminoids, and is a powerful antiseptic. 

It may be distilled without decomposition. It absorbs HO from damp 
air to form a hydrate, which crystallizes in six-sided prisms, fusible at 16° 
(60°.8 F.). Its vapor is reduced to benzene when heated with Zn. It 
combines with H,SO, to form phenylsulphuric acids. It forms trinitro- 
Phenic acid (g. v.) with HNO, of 36° B. When heated with H.SO, and 
oxalic acid it forms rosolic acid or corallin, which is a mixture from which 
the pigments aurin, peonin, azulin, and phenicin are obtained. 

Cuanacrena—(1.) Ite peculiar odor. 
(2.) Mix with one-quarter volume of NH,HO ; add two 
hypochlorite solution, and warm ; a blue or green color. Add HCl 
reaction ; turns red. 
(@,) Ada two drope of liquid to alittle HOI, edd one drop HNO, ; 9 


(4) Boil with HINO, as long as red fumes are given off. Neutralize 
ith KHO ; a yellow, crystalline precipitate. 

5.) With FeSO, solution ; a lilac color. 

6.) Float the liquid on H\SO,, add powdered KNO, ; violet color. 

(7.) With excess of Br water ; a yellowish-white precipitate. 

‘Toxtcotooy.—When taken internally, phenol is an nective poison, and 
‘one whose use by suicides las become quite common. When it has been 
taken the mouth is whitened by its caustic action, and there is a marked 
odor of carbolic acid in the brenth. It is eliminated by the urine, partly 
unchanged, and partly in the form of colored derivatives, which color the 
urine greenish, brownish, or even black. ‘The treatment consists in the 
administration of albumen (white of egg) and of emetics. 

To detect phenol in the urine, that liquor must not be distilled with 

, a8 sometimes recommended, as it contains normally substances 
which’ by such treatment yield carbolic acid. The best method consists in 
adding an excess of bromine water to about 500 c.c. (1 pint) of the urine ; 
on standing some hours, a yellowish precipitate collects at the bottom of 
the vessel ; this is removed, washed, and treated with sodium amnlgam, 
when the characteristic odor of phenol is developed. From other parts of 
the body, phenol may be recovered by acidulating with tartaric acid ; dis- 
tilling ; extracting the distillate by shaking with ether; evaporating the 
ethereal solution ; extracting the residue with a small quantity of water, 
and applying to this solution the tests described above. 

Cresylol—Cresol—Cresylic acid—Benzylic phenol—Cresylic phenol — 
©,H, (CH,)OH—108—accompanies phenol in conl- and wood-tars, from 
which it may be obtained by fractional distillation ; it ia nore readily 
obtained pure from toluene. 

‘When pure it is a crystalline solid, fusible at 34°.5 (94°.1 F.); as 
usually met with, however, it is a liquid, which does not solidify at —18° 
(—0°.4 F.), and boils at 208° (397°.4 F.) ; it has an odor of creasote. Its 
Properties, decompositions, and products resemble those of phenol. 

jnzasots— Oreasotum (U. S.)—is a complex mixture, containing phenol, 
cresylol, creasol, C,H,,O, and other substances, obtained from wood-tar, 


sodium 
to acid 


It is an oily liquid, color- 
I ‘ xposure to light ; 
it has a burning lata od a trong Peculiar odor; it boils at 203° (sured 
—27° (—16°.6 F.). 
Crude phenol is often substituted for nblched the two substances 
may be distinguished by the following characters : 
Puenow. 


Soluble in commercial glycerin. 
nitro-celiuiose from collodion. 
Gives a brown color with ferric chloride 


and ak | 
Gives 1 violet color with ferric chloride and | 
ammonium te, 


Gives s yreen color, passing to brown, with 
ferric chioride and ammonium bydrate, 


Xenols—Xylenols—C,H, (CH, ),OH—122.—Pheoretically there are six 
possible xenols derivable from nding xylenes ; of these, four have 
thus far obtained by the methods of obtaining the phenols. 


None is of practica interest. 
Thymol—Cymylic phenol—C,H(CH,), OH—150—exists, accompany. 
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ing cymene and thymene, C,,H,,, in essence of thyme, from which it is ob- 
tained. The essence contains about one-half its weight of thymol, which 
is separated by agitation with a concentrated solution of caustic soda ; 
separation of the alkaline Tiguid, which is diluted. and neutralized with 
HCI; thymol separates and is purified by rectification at 230° (446° F.). 

It crystallizes in large, transparent, rhombohedral tables; has a pep- 
pery taste and an ble, aromatic odor it fuses at 44° (111°. ¥, 
and boils at 280° (446° F.) ; is sparingly soluble in water, soluble in 
aleohol and ether; with the alkalies it forms definite compounds, which are 
very soluble in water. Its reactions are very similar to those of phenol. 

‘Thymol is an excellent disinfecting and antiseptic agent, and one of 
the best of embalming materials ; possessing the advantage over phenol 
of having itself a pleasant odor. 


SUBSTITUTED PHENOLS. 


‘We have seen above (p. 301) how three bi- and tri-substituted deriva- 
tives are derivable from benzene. Phenol is a unisubstituted derivative of 
the same substance and hence still contains five H atoms which may be 

other elements or radicals. So long as but one other univalent 
atom or radical is introduced, the number of possible derivatives remains the 
same as if but one kind of atom or radical were introduced, as the reversal 
of the order Cl Br or Br Cl cannot influence the nature of the compound. 
But when the number of substituted atoms, differing in kind, is increased 
beyond two, or the valence of one or more of them exceeds one, the num- 
ber of possible isomeres is progressively increased. Thus, while there are 
but three tribromo-benzenes: 


i a a 
1 1 
Cee 6 (> 
es $ be wd de 
SVs NaZ rid 
te 
3805 
there are six cblorobromo-benzenes : 
Br Br Br 
\ IN de 
¢ é Ye La 
[es ee & de 
Na Bie Naf 
4 
L 2 3. 
Br Br Br 


oy - ra) 
$ bm of de § da 
ae, NG7 \G7 

f Be 

4 6. 6. 


of which 1 and 2 are derivable from orthobibromobenzene (see p. 301); 
8, 4, and 5 from metabibromobenzene, and 6 from parabibromobenzene. 


If, in place of two elements or radicals, we have three, the number of tri- 
substituted derivatives is increased to ten. 

In the place of Cl and Br in the above examples any univalont atom or 
radical may bo aubstituted, thus giving rise to 0 great mumber of deriva- 
tives, Certain of auch substitu determine the function of the 
original unisubstituted derivative of benzene and of all of its polysubstituted 
derivatives. ‘Thus the group (OH) is characteristic of the phenols ; (CH,) 
or (C,H,,+1) of the superior homologues of benzene ; (CH,OH) of the 
alcohols ; (COOH) of the acids ; (NO,) of the nitro-derivatives ; (NH,) of the 
amines, ete. 

‘The naming of such polysubstituted derivatives presents many diffi- 
culties. Adkerence to the principle that the name of a compound shall 
indicate ily eunslilutiou, involves the construction of names which are fre- 
quently of unwieldy length. It is usual to consider the characterizing 
group as occupying the position 1 in the hexagon, and to prefix the term 
ortho to the namo of that radical or atom occupying one of the ortho-posi- 
tions 2 and 6 with relation to the izing group; meta to that 
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occupying one of the mete-positions 3 and 5; and para to that occupying 

the pare-position 4 

1us the substance having the constitution indicated by the formula 1 

(eee next page) is designated by the name orton: jo-phenol. But 

even this is not always sufficiently definite, for to each of the substances 

Qand 8 (see next page), although differing in characters, the name or- 

i ol eppline, Tt has suggested, to avoid this 

that the prefix alloriio, be used to designate the second or. 

6 

tho-position 6, and the prefix allometa to designate the escond meta-posi- 

tion 


iM oF OH 
i 

1 re! 
& mo, é 0) wos » 


5 3—Br 5 3—Br 
Na7 NZ SO 
ae 
af . 3. 


The name of No. 8 would thus become melabromoallorthonitro-phenol. 

When formule are used, all confusion may be readily avoided, even in 
‘die uuoal onipler eetbstancea7 Uy ilis use of the cuceral corespoediig te 
the position in the benzene chain, enclosed in brackets. Thus, the for- 
wule of 2 and 8 above may be written : 


C,H(OH)(NO,)Bry); and 


C{F,(OF)BrANO,),,- 


Nitro-phenols—Mononitro-phenols — C,H,(NO,)OH—(1—2), (1—3), 
and (1—4) are formed by the action of HNO, on C,H,OH. The ortho com- 
pound (1—2) crystallizes in large yellow needles, sparingly soluble, and 
capable of distillation with steam.’ The meta and para compounds are 
both colorless, non-volatile, crystalline bodies. Two dinitro-phenols, C,H, 
OH(NO,), ;,-) and C,H,OH(NO,),,-» are obtained by the action of strong 
nitric acid on’ phenol, or on ortho- or para-mononitro-phenol, They are 
both solid, crystalline substances, converted by further nitration into pic- 
ric acid. 

Trinitro-phenols—O,H,(NO,),OH. Two aro known. (1.) Picrio acid— 
Carbazotic acid—Trinitro-phenie acid—(NO,) in 2—4—6, It is formed by 
nitrification of phenol, or of 1—2—4 or 1—2—6 dinitro-phenolx, and also 
by theaction of HNO, on indigo, silk, wool, resins, ete, It crystallizes in 
brilliant, yellow, rectangular plates, or in six-sided prisms ; it is odorless, 
and has an intensely bitter taste, whence itaname (frou supe bitter) ; it in 
acid in reaction ; sparingly soluble in water, very soluble in alcobol, ether, 
and benzene ; it fuses at 122°,5 (252°.5F.), aud may, if heated with eau- 
tion, be sublimed unchanged ; but, if hented suddenly or in quantity, it 
explodes with violence. It behaves as a monobasic acid, forming salts. 
which are for the most part soluble, yellow, crystalline, and decomposed 
with explosion when heated. 

Picric acid is valuable as a dye-stuff, coloring silk and woo! yellow ; as 
a staining medium in histological investigations ; and ag a reagent for 
the alkaloids, with many of which it forms crystalline precipitates, It is 
also sometimes fraudulently added to beer aud to other food articles, to 
communicate to them either a bitter taste or a yellow color. 

Avatyticat, Cuaractens.—(L) Its intensely bitter taste, 

(2) Its alcoholic solution, when shaken with a potassium salt, gives a 
yellow crystalline ppt. 
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(3.) An ammoniacal solution of cupric sulphate gives a green, crystal- 
line ppt. 

(4) Glucose, heated with a dilute alkaline solution of pierie acid, com- 
municates to it a blood-red color. 

(5.) Warmed with an alkaline solution of potassium cyanide, an in- 
tense red color is produced (the same effect is produced by ammonium 
sulphydrate). 

(6.) Unbleached wool, immersed in boiling solution of picric acid, is 
dyed yellow. 

‘Nos 1, 8, 5, and 6 are quite delicate. 

When taken internally in overdose, it acts as a poison; it may be 
separated from animel fluids or from beer by evaporation to a syrup, ex. 
tracting with 95 per cent. alcohol, acidulated with H.SO,; filtering 
evaporating ; and applying the testa to a solution of the residue, 


DIATOMIC PHENOLS. 


Distomic phenols sre derived from the benzene series of hydrocarbons 
by tho substitution of two (OH) groups for two atoms of Hy tragen. In 
obedience to the laws of aubstitution already discussed, three such com- 
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pounds exist, corresponding to each hydrocarbon. Thus, in the case of 
jenzeue t 


OH OH OH 
| i 
1 
me 
fi ‘on é 2 re y 
t e 6b jon t 4 
SS Ss SS 
4 4 a 

OH 
Ortho, Meta. 
12 3 mn) 
Pyrocatechin, Resorein. ydroquinone. 


atechin—Ozyphenio acid —Orthodiory-benzene—C HOH), — 
1—2~is obtained from eatechin or from morintannic acid by dry distilla- 
tion ; also by the action of KHO on orthochlor- or orthoiodo-phenol, or b; 
decomposing ite methyl ether, guaiacol, by HI at 200° (392° F), Tt ery 
lizes in short, square prisms ; fuses at 104° (219°.2 F.), and boils at 245°.5 
(478°.9 F.).” Readily soluble in water, alcohol, and etber. Its aqueous 


solution gives a dark-green color with Fe Cl, solution, changing to violet j 


‘on addition of NH,HO, NaHCO,, or tartaric neid. 

Resoroin— Metadioxy-benzene—C,H (OH),—1—3—is obtained by the 
‘action of fused KHO on parachlor- or iodo-phenol. It is usually prepared 
by dry distillation of extract of Brazil wood. 

It forms short, thick, colorless and odorless, rhombic prisms Fuses 
at 104° (219°.2 F.), and boils at 271° (519°.8 F.). It is very soluble in 
water, alcohol, and ether, Its aqueous solution is neutral in reaction, and 
intensely sweet. With Fe,Cl, ite solutions assume a dark-violet color, 
which is discharged by NH\HO. Its nmmoniacal solution, by exposure to 
air, assumes a pink color, changing to brown and, on evaporation, green 
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and dark blue. Heated with phthalic anhydride at 196° (383° F.) it 
yields fluorescein (see page 309). It dissolves in fuming H,SO,, forming 
an orange-red solution, which becomes darker and then changes to green- 
ish-black and then pure blue, and to purple on being warmed. 

Resorcin lias been recently used in medical practice. 

Hydroquinone— Paradiony-benzene—O,H (OH),—1—4—is formed by 
fusing paraiodo-phenol witl, KHO at 180° (380° F), by dry distillation 
of oxysalicylie acid or of quinie acid, and by the action of 1g agents 
on guinone, It forms colorless, rhombic prisms, which fuse at 169° 
(336°.2 F.). Readily soluble in’ water, alcohol, or ether. Ite aqueous 
solution is turned red-brown by NH,HO, Oxidizing agents convert it into 
quinone. 

Quinone—C,H,(00)'—is the representative of a number of similar 
compounds, derivable from the aromatic hydrocarbons. It is produced by 
the oxidizing uction of MnO, + H,SO, or of dilute chromic acid, upon 
quite a number of para-benzene derivatives ; but best by the limited oxila- 
tion of quinie acid. 

It crystallizes in yellow prisms ; fuses at 116° (240°.8 F.) ; sublimes at 
ordinary temperatures; is sparingly soluble in cold, but readily soluble in 
hot water and in alcohol or ether. It gives off a peculiar pungent odor 
and stimulates the lachrymal secretion, Reducing agents convert it into 
hydroquinone. 

There is no similar substance known corresponding either to pyro- 
catechm or to resorein. 

Orain — Dimetadinny-toluene — CH, (CH,),,(OH),,(OH)(,)— evista in 
nature in those lichens which are used as sources of archil and litmus 
(Kovelia Gineturia, vlv.). Tt urystullizes in six-sided prisms ; is sweet ; reul- 
ily soluble in water, alcohol, or ether ; fuses at 58° (136°.4 F.). Its aqueous 
solution is colored violet-blue by Fe,Cl, It unites with NH, to form a 
compound which absorba O from tho air and ia converted into orcciu, 
C.H.NO, ; a dark red or purple body, which is the chief constituent of the 
dye-stuif known as archil, cudbear, French purple, and litmus. 


TRIATOMIC PHENOLS. 


The only compounds of this class at present known with certainty are 
two isomeric triatomic phenols, which owe the differences in properties 
existing between them to n different placing of the OH groups. They are 
phloroglucin and pyrogallol. 

Phloroglucin—C,H (OH) ,—120—is ubtained Ly the ation uf polash 
upon phloretin, quercitrin, maclurin (see Glucosides), catechin, kino, etc. 
It crystallizes in rhombic prisms, containing 2 Aq; is very sweet; very 
soluble in water, alcohol, and ether. 

Pyrogallol—Pyrogallic avid—O (OR), —126—is formed when gal 
lie acid (9. v.) is heated to 200° (392°°F.). ‘It crystallizes in white nee- 
lee ; neutral in reaction ; vary soluble in water ; very bitter; fuses at 115° 
(289° F) ; boils at 210° (410° F.) ; poizonous. Ita moat valuable property 
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as that of absorbing oxygen, for which purpose it is used in the laboratory 
in the form of a solution of potassium pyrogallate. 
309 
PHENO. DYES. 


Aurin—O,,H,,0, and Rosolic acid—C,,H,O,—are substances ex- 
isting in the dye ‘obiained by the action of oxalic acid upon phenol in 
presence of H,SO,, known ns coralline or pawonine, which communicates to 
silk or wool a fine yellow-red color. 

‘Aurin izes in fine, red needles from its solution in HCL It is 
insoluble in H.O, but soluble in HCl, alcohol, and glacial acetic acid. It 
forms a colorless compound with potassium bisulphite. 

Phthaleins.—These substances are produced by heating the phenols 
with phthalic anhydride, C,H,O,, water being at the same time eliminated. 

ir constitution is that of & benzene nucleus, two of whose H atoma 
have been replaced by two acetone groups (CO), whose remaining valence 
attaches them to two phenol groups by exchange with an atom of by- 


n. 
Tuva Phenol-phthalein, the simplest of the group, has the constitution 
/CO—O, (OH). of 
ox, Phenol-phthalein is » yellow, crystalline powder, 


F in aleohol. Its aleobolie solution, perfectly 
colorless if neutral, assumes a brilliant magenta-red in the presence of an 
alkali. This property renders phenol-phthalein very valuable as an in- 
dicator of reaction. 

_ Resorcin-phthalein— Pluoresctin—C,,H,,O,—bears the same rela- 
tion to resorcin that phenol-phthalein does fo ‘phenol, and is obtained 
from resorein by a corresponding method. It is a dark-brown crystalline 
powder, which dissolves in ammonia to form a red solution, exhibiting the 
most brilliant green fluorescence. A tetrabromo-derivative of fluorescein ia 
used as a dye under the name eosin. 


AROMATIC ALCOHOLS, 


The alcohols corresponding to this series of hydrocarbons have the same 
composition as the corresponding phenols, from which they differ in con- 
stitution and in having the functions of true alcohols. ‘They yield on 
oxidation, first an aldehyde and then an acid, and they contain the char- 
acterizing group of the primary alcohols, CH,OH ; once if the aleohol be 
monoatomic, twice if diatomic, ete. Thus: 


C,H,,CH.OH = Benzylic aleobol. 
CH,COH = Benzoic aldehyde. 
C{H}.COOH = Benzoie acid. 


As they contain the benzene nucleus they are capable of yielding 
isomeric producte of further substitution, ortho, para, or meta, according 
to the position of the substituted atom or radical, 

ito H,(CH,OH) 
correspond: 


aloohol—Benzvie alcohol—Benzyl hydrate 
z108— does not exist in ature nd i of interent chie Gy ad oot 
ing to two important compoun ic acid and benzoic le (oil 
of bitter almonds). Tt ia, obtained by the aes of potaneinmn bydrnte 
upon oil of bitter almonds, or by slowly addi ium amalgam to a 
boiling solution of benzoic acid. “aa 


It is a colorless liquid ; boile at 206%.5 (403°.7 F.) ; has an aromatic 
odor ; i insolable in water, soluble in ail proportions in alcohol, ether, 
and carbon disulphide. By oxidation it yields, frvt, benzois nldchyde, 
CAH,(COB); and afterward, benzoic acid, C4H(COOH), "By the same 
means it may le to yiel jucls similar to those obtained 

the alcohole of the saturated. hydrocarbons ce 


ALPHENOLS, 


These substances ure intermediate in function between the alcohols 
and the phenols, and coutain both substitute! groups (OH) and CH,OH- 


/CHOH 
Saligenin, C,H, 


large, tabular crystals ; quite soluble in alcohol, water, and ether. Oxi- 
dizing agents convert it into salicylic aldehyde, which by further oxidation 
yields salicylic acid. It is also formed by the action of nascent hydrogen 
‘on salicylic aldchyde. 


124 io obtained from salicin (y. v.) in 


ALDEHYDES. 


Benzoio aldehyde—Benzoyl hydride—OH, (COH)—106—is the 
main constituent of oil of bitter almonds, although it does not exist in the 
almonds (see p. 329) ; it is formed, along with hydrocyanic acid and glu- 
cose, by the action of wator upon amygdalin. It is also formed by a num- 
ber of general methods of producing aldehydes: by the dehydration of 
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benzylic alcohol; by the dry distillation of a mixture in molecular pro- 
portions of calcium benzoate and formiate; by the action of nascent 
hydrogen upon benzos] cyanide, ete. 

It is obtained from bitter almonds. The crude oil contains, besides 
benzoic aldehyde, hydrocyanic and benzoic acids and cyanobenzoyl ; to 
purify it, it is treated with three to four times its volume of a concen- 
trated solution of sodium bisulphite ; the crystalline mass is 
dissolve] in a small quantity of water, and decom with a concen- 
trated solution of pc carbonate—the treatment being repeated, if 
necessary. 


forming a p 
When perfectly 
when taken inte 


matic odor, and a beens burning tas 
boils at 196°.5 eae ) 5 ols le ae 
Iti hould suspect from its ori 
tion, prasensing the charesteriatio properties of aldebyde and plieuol. Tt 
produces a great number of derivatives, some of which have the charsc- 
er otnyiiprotocetechule aldehyde — Vanillin — C,H, (OH)(OOH,) 
+ at le— —O8, 
OOH—is the odoriferous principle of vanilla. It is produess artificially 
oxidation of coniferin, 0,, & glucoside occurring in coniferous 
ta. It izes in fuses at 80° (176° F.) ; is 
uble in water, readily soluble in aloobol or ether. Tt bas a 
and a faint odor of vanilla, the latter more marked when the sul is 
ae ‘On exposure to air it becomes partially oxidized to vanillic acid, 
ACIDS CORRESPONDING TO THE AROMATIC HYDRATES. 


derivable from bensene by the substitation of 
it (COO! 1d (OH), for atoms of hydrogen, would form, were 
en Teadiet ies ; there are, however, com} 


Each series of mono- and di 
series of acids ; thus: 


corresponding 
io alcohols furnishes a corresponding 


0,H,—CH,OH ond open 0,H,(CHOH 
Bante soba olay! eet ations, 

0,H,-COOH o,f O0GH OH, on 
emai alt ‘Toropale sl. 


Galicytio seid. 


There are still a number of other series of acids possibly derivable 


The alphenols, containing a single group (OH), are at present repre- 
sented by a aingle series: 
C,H,(OH)(COOH)—C,H,._,0,—Salicylio series 
812 


Corresponding to the unknown alphenals, containing a greater number 
of (OH) groups, there are at present but two series of acids known : 
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C,H,(OH),(COOH)—C.H,,_,0,—Veratrie series, 
C,H,(0H),(COOH)—C.H, 
In each of these series the basicity is, as usual, equal to the number of 


(COOH). 

Oe bell = Acie trees (C. &)—C,H(COOH)—122— 
exists ready formed in benzoin, tolu balsam, castoreom, and several resins, 
It does not exist in animal nature, so far as is at present known ; in those 
situations in which it has been found, it has resulted from decomposition 
of hippuric acid (9. v.), or has been introdueéd from without. When 
taken in moderate doses, it does not pass out in its own form, but is con- 
verted into hippuric acid ; in excessive doses a portion is eliminated un- 
changed in the urine. It is obtained from benzoin, or from the urine of 
herbivorous animals ; and is formed in a variety of reactions. 

It erystallizes in white, transparent plutes ; odorless ; acid; fuses at 
122° (251°.6 F.); sublimes at 145° (293° F-.); boils at 240° (464° F.); spar- 
ingly ‘soluble in cold water; soluble in hot water, alcohol, and ether. 
Dilute HINO, does not attack it. It dissolves in ordinary H,SO,, and is 
precipitated unchanged by H,O. Its salts are all soluble. 

jo acid—B lycoool—Benzyl-amido-acetic acid—O,H,NO. 
—179—is s constant constituent of the urine of the herbivora, and of 
luman urine to the extent of 0.29-284 grams (4.5-43.8 grains) in 24 
hours. It is more abundant with a purely vegetable diet, after the ad- 
mini herpes iat acid, and in diabetes mellitus and chorea, 

it izes in nt, colorless, odorless, bitter prisms ; spar- 
ingly soluble in water; fuses at 190° (266° ¥.). It dimolves unchanged 
in HCl; but on boiling the solution it, is decomposed into benzoic acid 
‘and glycocol ‘The same decomposition is effected by dilute H,SO,, HNO,, 
and oxalic acid, and by a ferment developed in putrefying urine. Oridizing 
agents convert it into benzoic acid, benzamide, and CO,. 

‘The characters of hipparic acid are: (1) when heated in a 
foes and gives off a sublimate of benzoic acid and an odor of hr 
Acid; (2) it gives a brown ppt. with ferro chloride ; (8) when Tea 
lime it gives off benzine and ammonin. 

ic acid—Acidum salicylioum (U. S.)\—C,H, 

(OB) 138—was first obtained from essence of spirea, which con- 
sista largely of salicylic aldehyde, and subsequently from oil of winter- 
green (gauitheria), which contains methyl salicylate ; and also from salicin, 
ry ide yielding salicylic aldehyde. It is now obtained from phenol. 
ia is fused, and, while a current of dry CO, is through if, small 
portions of Na are added ; the sodium salicylate thus formed is dissolved 
in HO and decomposed with HCl, when the liberated salicylic acid is 


precipitated. 

It in fine white needles ; very sparingly soluble in cold 
water, soe soluble in hot water, alcohol, and ether; it fuses at 158° 
(816°.4 F.), and may be distilled with but slight decomposition, if it be 
pore. Gl ind Br form with it produeta of substitution f , 

with it a nitro-derivative and, if the action be prolonged, converta 
it into pieric acid. With ferric chloride, its aqueous solution assumes a 
fine violet color. 
313 


Salicylic acid and its salts (it is monobasic, although diatomic) are 
extensively used in medicine, both externally as antiseptics and internally 
in the treatment of rheumatism, ele. It is not without caustic properties, 
and hence, when taken internally, it should be largely diluted. 

Gallic acid—Avidum gallicum (UC. 8.) —C,H,(OH),COOH—170— 
exists in nature in certain leaves, seeds, and fruits.” It is best obtained 
from gall-nute, which contain ita glucoside, gallotannic acid (9. %). It 
can be obtained from salicylic acid. 

It crystallizes in long silky needles with 1 


taste ; 


|, Gallic series. 


tube it 
anic 
with 


; odorless ; acidulous in 


sparingly soluble in cold water, very soluble in hot ‘water aud in 
ite solutions are acid. When heated to 210°-215° (410°-419° 
ol (9. v.). Its solution does not precipitate 

i Tt bras four 


F,) it yields CO, and py 
its of alkaloids, ax does tannin. 


Ni 
Sone—O,(NO,)_—123—is obtain 
HNO,, or of a mixture of HNU, and H.SU,, on benzene. 


very woluble in aleobol 
when boiling, decom 
into binit 
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drowsiness, difficulty of respiration, cardiac irregularity, loss of muscular 
r, convulsions, and coma, its use for Idek pernoes iis be onedsnrasa 
n internally it is an active poison. 


Nitro-1 may be distinguished from oil of bitter almonds (benzoic 
aldehyde) by HBO, which does not color the former ; and by the action 
of acetic noid iron filings, which convert nitro-benzol into aniline, whose 


presence is detected by the reactions for that substance (9. 1). 
AMIDO-DERIVATIVES OF BENZENE. 
‘These substances are derivable from benzene and its homologues by 


the substitution of one or more univalent groups (NH.) (amidogen) for 
atoms of hydrogen. They mey also be considered as pheuylantines, 


pro 
duced by the substitution of the univalent radical phenyl (C,H,), or “its 
homologues, derivable from the benzene nucleus, for the hydrogen of 
ammonia. They all are strongly basic in character. 
Aniline — Amido-benzene — Amidu-benzol — Phenylamine— Kyanol — 
H, 


oC. 


Cristattine—°-Hs | N93 existe in small quantity in coal-tar and is one 
of the producta of the destructive distillation of indigo. It isprepared 7 
the reduetion of nitro-beosene by hydrogen : 0,H(NO,) + ta c, 
(NH|) + 2H,0; the hydrogen being liberated in'the nascent 
tact With nitro-benzol by the action of iron flings on acetic acid. 


‘in con- 


3t 

Pure aniline is a colorless liquid ; has a peculiar, aromatic odor, and an 
acrid, burning taste ; sp. gr. 1.02 at 16° (60°.8 F.); boils at 184°.8 (364°.6 
F,); crystallizes at —-8° (17°.6 F.); soluble in 31 pts. of cold water, soluble 
i )pol in alcohol, ether, carbon disulphide, etc.; when exposed 
turns brown, the color of the commercial “oil,” and, finally, resini- 
fies ; it is neutral in reaction. Osidizing agenta convert it into blue, violet, 
red, green, or black derivatives. Cl, Br, and I act upon it violently to 
produce products of substitution, Concentrated H,SO, converts it necord- 
ing to the conditions, into sulphanilic or disulphanilic acid. With acids it 
unites, after the manner of the ammonia, without liberation of H,O or H to 
form salts, most of which are crystallizable, soluble in water, and colorless, 
although by exposure to air, especially if moist, they turn red. 

‘Avauyrioat Caanacrers,—(1.) With a nitrate and H.SO,, a red color. 

(2) Cold H,SO, does not. color it alone ; on addition of potassium di- 
chromate, a fine blue color is produced, which, on dilution with water, passes 
to violet, and, if not diluted, to black. 
3.) With calcium hypochlorite, 2 violet. color. 
a Heated with cupric chlorate, a black color, 

(5.) Heated with mercuric chloride, a deep crimson color. 

Toxicovooy.—~Aniline itself, when taken in the liquid form or by inbala- 
tion, is nn active poison, producing symptoms similar to those caused by 
nitro-benzol (g. v.). Its salts, if pure, seem to have but slight deleterious 


action. 
DERIVATIVES OF ANILINE. 


By the substitution of other radicals or elements for the remaining hy- 

a atoms of the benzene nucleus, or for the hydrogen stoms of the 

amidogen group, NH,, a great number of derivatives, including many iso- 
meres, are produced, 

In all of these derivatives the group (NH,) is considered as occupying 

the position 1. 


—Three monochloranilines are known, of which 
ortho- (1—2) and meta- (1—3), are liquid. The other, para-(1—4), is solid 
‘and crystalline. 


Four dichloranilines, 1—2—4, 125, 1-85, and 1-3-4, are 
known, all solid and crystalline, 

‘Two trichloranilines, 1—2—4—6 and 1—2—4—5 are known, both solid 
and crystalline. 

The corresponding bromanilines are also known ; also a tetrabromaniline, 
1—2—3—4—6, and a pentabromaniline, O,(NH,)Br,. 

Of the possible iodanilines, but four have been described: Metamono- 
iodaniline (1—8); paramoniodanitine (1—A4); the diiodanitine (1—2—4); and 
the ériiodaniline ({-2--4—-6), 

Nitranilines.—The three isomeres, ortho-, meta-, and pars- Mononi- 
tranilines, C,H,(NH,)(NO,) are formed by imperfect reduction of the di- 
nitro-benzenes. 

‘Two dinitranilines, C,H, (NH.)(NO.), (1—2—4) and (126), are known. 

A single trinitruniline, C,H,(NH,(NO,), (1—2—4—6), has been ob- 
tained by the action of nlcbholic ammonia upon the ethylic or methylie 
ether of pieric ncid. Tt is also called picramide. 

jdes.—These are compounds in which one of the H atoms of the 
amidogen group lis been replaced by an acid radical. Or they may also 
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be considered ns amiiles, whose remaining hydrogen has been more or less 
replaced by phenyl, C,H. 
Acetanilic'e—C, H,(NH.C,H,0) = Phenylarviomide—in obtained either 
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by heating together aniline and glacial acetic acid for several hours, or, 
better, by the action of acetyl chloride on aniline. It forms colorless, 
shining, crystalline scales ; fuses at 112°.5 (234°.5 F.), and volatilizes un- 
changed at 295° (563° F.). It is sparingly soluble in cold water, soluble 
in hot water and in alcohol. 

It has been recently introduced into medical practice as an antiperiodic, 
under the name antsfebrine. x 


ANILINE DYES. 


It was observed atan early period that when crude aniline was acted upon 
by oxidizing agents a brilliant red color was produced. Efforts to isolate 
this color, beginning in 1856, have led, not only to success in the end de- 
sired, but also to the discovery of a great nuniber of substances, nuny of 
which are valuable as dye-stufis communicating not only brilliant colors, but 
the greatest variety of shades and colors, Among the substances com- 
mercially classified as aniline dyes are many pigments which do not prop- 
erly belong here, being derivatives of phenol, naphthalene, anthracene, ete. 

Of the true aniline dyes the most important, and that from which most 
of the others are industrially derived, is fuchsine, also called magenta, ani- 
line red, roseine, azaleine, etc. 

Although fuchsine is obtainable by a great variety of methods, those 
industrially used are limited to modifications of two: the oxidation of 
commercial aniline by arsenic acid, or by a mixture of nitro-benzene, hy- 
drochloric acid, and iron filings; and the purification of the product, after 
combination with an acid, by repeated recrystallizations. 

‘The commercial fuchsine, which varies much in quality, is 1 hard, more 
or less crystalline substance of a brilliant green color, sparingly soluble in 
cold water, readily soluble in hot-water and in alcohol, the solutions having 
a brilliant red color. 

‘The commercial fuchsines are salts, usually the chloride or acetate, of a 
base which is itself colorless, ealled roxamiine, whose constitution has been 
but recently determined, having the empirical formula C,,H,,N,,H,O. 

Rosaniline is one of a series of homologous substances the first term of 
which is pararosaniline, C,,H,,N,O—whose molecule 


H H 
| | 
ps BA 
NH 6-H x4 4-NH, 
! | 
H-3 d b—H 
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consists of three benzene nuclei, united by a group (COH), the para H 
atom of each of the benzene miclei being replaced by a group (NH,). 
‘Tue remaining H ntoms of the henzeue nuclei may be replaced, either by 
CH, to produce the higher homologues, or by other atoms or radicals. 

Neither pure aniline nor pure toluidine will produce a red color by 
the action of oxidizing agents, the formation of a rosaniline requiring a 
combination of the two. 

‘The rosanilines are powerful triacid bases, forming salts which are all 
colored, and from whicli the colorless bases may be separated by decom- 
posing concentrated solutions of their salts with couceutrated KHO solu- 
tion. 

‘Hoffman's violet is triethyl-rosaniline chloride, produced by heating to- 
gether ethyl iodide and rosaniline. 

Lyons blue = tripkenyl-rosaniline chloride, obtained by heating rosaniline 
with an excess of aniline ; yas green, obtained by heating rosaniline chlo- 
ride with aldehyde and sulphuric acid ; Paris violet, obtained by the oxida- 
tion of methyl aniline. 

Mauvein is a base whose sulphate, obtained by mixing cold dilute solu- 
tions of potassium dichromate aud aniline sulph: a fine, purple dye. 
A blue dye is also obtained by heati i 


mauvein with aniline. 

‘Amline black 18 obtained by acting on aniline with a mixture of cupric 
sulphide or a vanadium salt and potassium chlorate. 

Saffronin ie» base derived from commercial oils, rich in the superior 
homologues of aniline (toluidines). Its hydrochloratc is used in place of 
sailower. 


AZO AND DIAZO DERIVATIVES. 


‘The azn compounds are derivable from the aromatic hydrocarbons by 
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loss of two H atoms from two molecules of the hydrocarbon, and union of 
N=N-)’. They 


[C,H,(NO,)], 


Nitrohenzone. 


+ #H, 


CH.—NN, = CHAN 

CH N po + H = 48,0 + 

Leetbiene, 
O8,-N = CHW 

ao) + Ho= cHNe/ 

‘Aiennaene Hylmdabene’oe. 
CHANEY, 2 ie 
CHxED + Be = 2CH, (SH) 
Ryfreivenste dative. 


‘The diazo compounds consist of an univalent remainder of an aromatic 
hydrocarbon, united by the group (—N = N—) with a haloid atom, or an 
wad residue’, G,H,—N = Ne-Br = Diazobenzene bromide. 


‘The hydrazines are theoretically derivable from the group H,N—NH,’, 
diamidogen, by the substitution of acid, alcoholic, or phenylic radicals for 
one or wore of the hydrogen atom: 

Phenyl hydrazine—C,H,—HN—NH,—is obtained by the action of 
zine-dust and acetic acid on dinzo-amidobenzene. It is a yellow oil, spar- 
ingly soluble iu water, soluble in alcohol and in ether; possessed of strong 
reducing power, and acting a8 a monacid base to form crystallized salts. 


PYRIDINE BASES. 


‘Those interesting substances, closely related to the vegetable alkaloide 
as well as to some of the alkaloids produced during putrefactive decompo- 
sition of animal matters, were first discovered in 1851, as constituents of 
il of Dippel = olewm animale = oleum cornu cerci = bone-oil, an oil pro- 
duced during the dry distillation of bones, horns, etc., and as a by-prod- 
uct in the manufacture of ammoniscal compounds from those sources. 
‘They also occur in coal-tar, naphtha, and in commercial ammonia, me- 
thylic spirit, and fusel oil 
‘The pyridine bases at, present known are: 


Pyridine *H, 115' 0.924 
Picoline H. 134° 0.933 
Lutidine . i; 154° 0.945 
Collidine . HUN 170° 0.953 
Parvoline H!N 188° 0.968 
Coridine . "HIN au? 0.974 
Rubidine. "AUN 230° 1.017 
Viridine. | ‘HN 251° 1024 


It will be observed that these compounds are metamerie with the ani- 
lines, from which they differ in constitution, as shown by the structural 
formule of picoline and aniline : 


NH, 
é é 
HC’ c-H Hc” “o-a 
wt bu nt H 
oe 2 


CEN 
Pieling 
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‘They are all liquid at the ordinary temperature, behave as tertiary 

monamnes, react with several of the general reagents of the alkaloids, and 
form chloroplatinates which are decomposed by boiling water. 

Pyridine—C{ 9H GH Nis obtained from oil of Dippel, and is 


CH—CH, 
also obtainable synthetically from piperisine, on. Get 
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Which is itself a derivative of piperine, C,,H,O,N, a constituent of black 
and white pepper. 

It is a colorless, mobile liquid, having n peculiar, very penetrating 
odor. It boils at 115° (239° F.). It mixes with water in all proportiona 
It is strongly alkaline, and combines with acids a does NH, Like all the 
bases of this series, it is very stable, and withstands the action of euch ox- 


idizing agents as fuming HNO, and chromic acid. It forms crystalline 
salts. 

Parvoline, Hy ; Collidine, CH. sa Hyroolidine, OH, N—have 
been noted as products 


of patrefactive decomposition of albumindide 
Pyrrol—HN/ CH = SHY _ is a weak base accompanying the py- 

—\ OH = CH/— panying the py 
vidine bases in oil of Dippel, afd also obtainable from other sources. It 
js'a colorless, oily liquid, whose odor resembles that of chloroform: 

By acting upon pyrrol with an ethereal solution of iodine, a quadrieub- 
stituted derivative, tetriodopyrrol, C,HIN, is obtained as a brown powder, 
Which lins been used under the name Jodo! as a substitute for iodoform in 
surgical practice, 

CHINOLINE BASES. 


The bases of this group at present known are: 


C,HN | Pentahiroline . C,H,N 

“HN | Isoline . : Cla N 
,,H,.N | Bttidine : CLHN 
C.H,.N | Validine » CAHN 


whose constitution and relations to the pyridine bases are shown by the 
formule : 
oH CH CH 
ck Ny NZS 
CH ce) C CH 


\ 

Y on 
ina Cniope 

cn si 


They are obtained by the destructive distillation of the cinchonine, 
juinine, and other natural alkaloids, to which they are closely related. 
Chinoline--C,H N— is a mobile liquid ; boils at 238° (460°.4 F.) ; be- 
comes rapidly colored on contact with air, It has an intensely bitter and 
acrid taste, and an odor somewhat like that of bitter almonda It is 
sparingly soluble in water, rendily soluble in alcohol aud ether. 
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Chinoline is the nucleus of a vast number of products of substitution, 
among which are four substances which have recently assumed medical 


importance : 

‘Thallin iydr oparachinanisol—C, HI, NO— is a derivative of the 
paramethyl other of chinoline. It is met with in the form of sulphate and 
tartrate in the shape of crystalline powders. The oilor of the sulphate is 
similar to that of anisol (methyl phenol); that of the tartrate to that of 
coumarin. The taste of both is bitter, acrid, and salty. Both salts are 
readily soluble in H.O, the sulphate the more readily. Solutions of thal- 
Tine salts assume, even, when very dilute, a magnificent emerald-green 
color with Fe,Cl, solution. 

Ethylthalline FE BOR ino derivative of talline, whose chloride 
is hygroscopic; readily forming solutions which are acid in reaction, bitter 
in taste, and assume a red-brown color with Fe,C], 

Antipyrine = Dimethylorychinizine—C, H.N,O—is obtained by 
heating methyloxychinizine with methyl iodide and methyl alcohol in 
sealed vessels at 100° (212° F.); the first-named substance having been 
previously obtained by the action of acetylacetic ether upon phenyl hydra- 
zine. 


It constitutes a voluminous, reddish, crystalline powder ; readily soluble 
in water, ether, alcobol, and chloroform. 

Ita solution with Fe,Cl, ia colored deep red-brown, the color being 
discharged by H,SO,. Nitrous acid colors dilute solutions of antipyrine a 
bright green, which persists for several days at the ordinary temperature. 
If the mixture be heated, and a drop of fuming HNO, added, the color 
changes to light red, then blood red, and the liquid deposits a purple oil 
on continued hesting. Addition of a drop of fuming HNO, to a cold con- 
centrated solution of antipyrine produces precipitation of small green 


Kafrine—Metyloxychinoline hydride—C, H,NO—is more nearly de- 
rived from chinoline than the substances previously mentioned. Its chlo- 
ride is a crystalline, nearly white, easily soluble powder, whose tuste is 
at once bitter, aromatic, and salty. 

‘Thalline, ethylthalline, antipyrine, and kairine are possessed of anti- 
periodic and antipyretic properties 
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INDIGO GROUP. 


In this group are included a number of substances, derivable from 
indigo-blue, which are evidently closely related to the benzene group, as 
is shown by the number of benzene derivatives which are obtained by 
their decomposition, yet whose constitution is not yet definitely estab- 
lished. 

Indigotin—Indigo-blue—C, H,,N,O,—constitutes the greater part of 
the commercial indigo. It does not exist preformed in the plants from 
which it is obtained, whose juice is naturally colorless, but is produced 
by decomposition of a glucoside contained in them (see Indican, p. 
320) 


\digotin may be obtained by the action of phosphorus trichloride on 
teatin ; or, in a nearly pure form, by cautiously subliming commercial in- 
digo. It forms purple-red, somewhat metallic, orthorhombic prisms or 
plates, odorless, tasteless, neutral, insoluble in water, ether, or dilute 
acids or alkalies By dry distillation it yields aniline and other products. 
820 
By moderate heating with dilute HINO, it gives off gas and is converted 
into isatin, 
Indigo Sulphonic Acids.—When indigo isheated for some time with 
fuming H,SO, it dissolves, If the solution be diluted with 
wder, aoluble in H,O, but insoluble in dilute acids, i 
Fs ts ndigo-monoeulphonic oF phuenicin-sulphonic acid—C, 
The filtrate from the last-mentioned precipitate contain: 


figo-disul- 
phonic, sulphindylic, or sulphindigotic acid—C, H,N,O,(SO,H),—whose K 
‘and Na salts constitute soluble pastes known in the aris as soluble indigo, 


or indigocarmine, 

Isatin—C,H,NO,—obtained by oxidation of indigo-blue, forms shin- 
ing, trausparent, red-brown prisma, It is odorless, sparingly soluble in 
water, readily soluble in alcohol. 

Dioxindol—Hylrindic acid —C,H,NO,—ia formed by the action of No 
on isatin suspended in H,O. It forms yellow prisms, soluble in H,O, and 
combines wilh buth buses wud weids. 

dol—C,H, NO—is obtained from dioxindol by reduction with Na 
soualeaa in acid solution. It crystallizes in easily soluble, colorless 
jos, and combinca with acidg and bases, 

Indol—C,H,N—is produced by distilling oxindol over zinc-dust, or by 
heating orthonitrocinnamie acid with KHO and Fe fili 

It crystallizes in large, shining, colorless plates, having the odor of 
naphthyiamine. It is a wenk base, forming salts with acids, which are, 
however, decomposed by boiling water. Its aqueous solutiou, aciduluted 
with HOl, is colored rose-red by KNO,. It ia converted into aniline by 
fused KHO. 

It is one of the products of putrefaction of albuminoid eubstances, and 
is formed during the action of the pancreatic secretion upon albuminoids. 
It is partly eliminated with the freces and partly reabsorbed. 

In the intestine and freces indol is invariably accompanied by Skatol, 
GEN, ite superior homologue, which may also be obtained by the action 
of Sa and HCl on indigo, It crystallizes in brilliant plates, and is less 
soluble than indigo. The luct obtained from indigo has a penetrat- 
ing but not disagreeable odor, while that obtained from putrid albumin 
aud from fecal or intestinal matter haa » disgusting odor, probably due to 
the presence of foreign substances. 

oan —O, ,H,,N,—is a glucoside existing in the different varieties uf 
indigo-producing ts, and also in the urine and blood of man and the 
herbivora. 

It is a yellow or light-brown syrup, which cannot be dried without 
decom, ion, bitter and disagreeable to the taste, acid in reaction, and 
ete in water, alcohol, and ether. 

tia very prone to decomposition. Even slight heating decomposes it 
into leucin, indicanin, O,,H,,NO,,, and indiglucin, CH,,O,. A characteris- 
tic decomposition is that when heated in acid solution, or under tha i 
fluence of certain fermenta (?) it is decomposed into indigo-blue and indi- 
glucin, the latter a glucose : 


20,,H,NO,, + 4H,0 = 0,H,.N,0, + 6C,H,,0, 
ines wana a als Oe gt 
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SIXTH SERIES OF HYDROCARBONS. 


Sears C,H. 


This series has at present but. two representatives, derivable from ben- 
zene by the substitution of one lateral chain for an atom of hydrogen. 
Cinnamene—styrolene—Cinnamol—Styrol—Liquid essence of styrar 
—C,H,—104—exista ready formed in essential oil of styrax; it is also 
iormed by decomposition of cinnamie acid (g. v.), or, synthetically, by the 
action of a red heat upon pure acetylene, u mixture of acetylene and ben- 
zene, or a mixture of benzene and ethylene. It is a colorless liquid, has 
Penetrating odor, recalling those of benzene and naphthalene, and a pep- 
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pery taste ; boils at 143° (289°.4 F.) ; soluble in all proportions in aleohol 
and water; neutral in reaction, 
ALCOHOLS. 


Sears C,H,._,0. 
There are but two alcohols of this series known : 


Cinnyl aleohol.........-.. C\H,,0 | Cholesterin.............. 

Cholesteric aloohol—Cholesterin—C,,H,,OH—372—is an alcohol, 
although usually classed by physiologists ‘among the fats, because it is 
greasy to the touch and soluble in ether. 

It occurs in the animal economy, normally in the bile, blood (especially 
that coming from the brain), nerve-tisue, brain, spleen, sebum, contents of 
the intestines, meconium, and freces ; pathologically in biliary calculi, in 
the urine in diabetes and icterus, in the fluids of ascites, hydrocele, ete., in 
tubercular and cancerous deposits, in cataracts, in atheromatous degenera- 
tions, and sometimes, in masses of considerable size, in certain cerebral 
tumors. It also exists in the vegetable world in peas, beans, olive-oil, 
wheat, etc. It has not been obtained by synthesis. It is best obtained 
from biliary calculi, the lighter-colored varieties of which consist almost 


- entirely of this substance. The calculi are pulverized, extracted with 


boiling ether, the solution filtered hot, the ether distilled off, the residue 
dissolved in boiling alcohol, and the solution ullowed to cool ; the crys- 
tals which separate are heated for some time with alcohol containing a 
little potash ; on cooling, crystals form, which are finally washed with al- 
cohol so long aa the washings are colored or alkaline, and recrystalized 
from ether. 

Cholesterin tallizes with or without Aq.; from benzol, petroleum, 
chloroform or anhydrous ether, it separates in delicate, colorless, silky 
needles, having the vompusition C,,H,,O ; from hot alcohol, or a mixture 
of alcohol, and ether, it crystallizes in rhombic plates, usually with one 
obtuse angle wanting, having the composition C,,H,,0 + 1 Aq.; these orye- 
tal, tran: nt at first, become opaque on exposure to air, from loss of 
oq. It is insoluble in water, in alkalies and dilute acids, difficultly soluble 

12 


in cold alcohol, readily soluble iv hot aleobol, ether, henzol acetic acid, 
glycerin, and solutions of the biliary acids. It is odorless and tasteless, 
When anhydrous it foses at 145° (299° F.) and solidifies at 197° (278°. 
F)); sp gi 1.046, It is lavogyrous, [a]. = 31°05 in any solvent 

Th combinsa\ readily wilh the volatile tty acide | Mrom tt sclutlon 
in glacial acetic acid a compound having the composition C,,11,,0,C,11,0, 
seperates in fine curved crystals, which are decomposed ot cotitact’ with 
water or alcohol; when heated with acids under pressure, it forms true 
ethers. Hot HNO, oxidizes it to cholesteric acid, CH,,O., whieh is also 
produced by the oxidation of biliary acids ; a fact which Indicates the prob- 
able oxistence of some relation between the methods of formation of cho- 
estorin and of the biliary acids in the economy. 

Awatyricat Caanacrens.—(1.) Somstened with HNU,, and evaporated to 
dryness, a yellow residue remains, which tnrns briek-red an addition of 
NHHO. 

(2) Ibis colured viulet wheu a mixture of 2 vols. H,8O, (ur HC) and 
1 vol. ferric chloride solution is evaporated upon it, 

(8.) When ground up with H.S0, and chloroform added, a blue-red or 
vinlet enlar in prodnead, which elanges to greou on exposure to ain, 


SEVENTH SERIES OF HYDROCARBONS. 
Seats C,Hy. 
The only representative of this series at present known is 
Naphthydrene—Naphthylene hydride —C,,H,,— 130 — obtained by 
heating naphthalene with potassium, and decomposing the product with 
water, It also veeurs in heavy petroleum, It is u colorless liquid ; boils 
at 205° (401° F.), and has a strong, disagreeable odor. 
EIGHTH SERIES OF HYDROCARBONS. 
Serres C,H, 
The only term of this series is 
Naphthalene—C,,H —125 — occurring incoal-tar, It has been formed 
by o synthesis which indicates its constitution ; benzene and ethylene, 
when heated together, unite to form, first, cinnamene and afterward 
naphthalene. It is constituted by the fusion of two benzol groups by 
two C atoms, thus: ie a 


\ 
C, 
—C S06 C-H 
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It crystallizes in Inrge, brilliant plates ; has a burning taste and a faint 
aromatic odor ; fases at 80° (176° F.) and boils at 217° (422°.6 F.), sub- 
liming, however, at lower temperatures; burns with a bright, smok 
flame ; insoluble in water, soluble in alcohol, ether, and essences. It forms 
substitution compounds with Cl, Br, I, HNO,, and HSO, 


SUBSTITUTION DERIVATIVES OF NAPHTHALENE. 


By the replacement of the hydrogen atoms of naphthalene by other 

atoms or by radicals, eubstitation produsts are obtained somewhat in the 

same manner as in the ense of benzene (see pp. 301, 304, 205). | In the 

case of naphthalene, however, the number of isomeres is much 

with benzene. In the structural formula of naphthalene the sate 
H 


1, 4, 5, 8, although equal to each other, are of different value from the po- 
# 2, 3, 6, 7, also equal to each other, as they are differently Gisposea 
with regard to'the carbon atoms 2 and y. ‘There exist, therefor two 
possible unisubstituted derivatives of naphthalene for a single such deriv- 
Muve of benzeve, ete. If the substituted group occupy te imate 
positions 1, 4, 5, or 8, it is called an a-derivative ; if it occupy the remote 
positions 2, 3, 6, or 7, it is a B-derivative. 
Of the numerous derivatives of naphthalene, the only ones of present 
medical interest are those corresponding to the monophenols : 
Naphthols—0, HOH of which there are two: 
faphthol has ‘been obtained by heating phenyl-isocrotonic acid ; 
alo by boiling an aqueous solution of diazoneph i 
«-naphthalene-sulphonic acid with KH 
jess prisms ; fuses at 94° (201°.2 F:) ; boils at 280° 


miireae acid, or by fosing 
; is nearly insoluble in water, but soluble in alcohol and in ether, 


stallzee fa coos 
(536° 


tnd Biveent eranene violet color with Fe, oe a hy ite. 
hol = nonaphthol—is prepared fustriall By foeion 
thalene pclphonete of sodium with NaHO, for the ‘auaacture of a 
dye-stuff: Campobello yellow. ‘The commercial product is in _ 
friable, light masses. The pure substance forms colorless, sy. 

plates, having a faint, phenol-like odor, and an evanescent, i 
taste. It fuses at 123° (253°.4 F.), oils at 286° (ieee F) aul Ae HS is spar- 
ingly soluble. in water, but readily oe ty Fe in alcohol and 

ous solutions are not colored violet Fe,Cl, The pute sereebslansele'c 
valuable antiseptic. 
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NINTH SERIES OF HYDROCARBONS. 
Senes OH, 


Is represented bya single hydrocarbon: Acenaphthalene—C,, E— 
154—produced synthetically by continuing the heating of naphi 
with ethylene, the reaction occurring in three stepa “It aleo exista in 
coal-tar. 


TENTH SERIES OF HYDROCARBONS. 


Sens C,H, 


Ts represented by two terma: Fluorene, a solid, crystalline body, boil- 
ing at 305° (581° F.), obtained from coal-tar ; and Stiibene, obtained by 
the action of ammonium sulphydrate upon an alcoholic solution of benzoie 
aldehyde. 


ELEVENTH SERIES OF HYDROCARBONS. 
Sens C,H... 


Anthracene—-C, H, —178—exists as a constituent of coal-tar, and is 
obtained by expression from the substance remaining in the still after the 
distillation of naphthalene, ete, ‘The commercial product thus obtained 
is a yellowish mass containing 50-80 per cent. of anthracene, the puri- 
fication of which is 2 matter of considerable difficulty. Tt has also been 
obtained synthetically, by the action of the heat on benzyl-toluene, and in 
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other ways. 

When pure, anthracene crystallizes in rhombic tables having a bluish 
fluorescence ; fusible at 210° (410° F.) and boiling above 360° (680° F.) ; 
its best solvents are benzene and carbon disulphide, in which, however, it 
is only sparingly soluble. 

‘The constitution of anthracene is that of two benzene nuclei united 
through two of their C atoms : 


H H 


wae. I us 
H-—C yA 


Ya 
zi Shh 


NGZul a 
| H 


I 

H H 
Oxidizing agents convert anthracene into anthraquinone, Reducing 
agents decompose it into three hydrocarbons, C,,H,,,C,H,, and an oily 

825 

hydrocarbon boiling above 360° (648° F.). Br and Cl attack it violently, 

Tmore slowly, forming products Saaaitinn. 
‘An isomere, Phenanthrene, C,,H,, which boils between 820° and 350° 

(608*-662° F.), accompanies anthracene in the crude product. 


DERIVATIVES OF ANTHRACENE. 


be inferred from the complex molecule of anthracene, the 
eeabereh ‘possible derivatives of substitution and of addition, including 
many isomeres, is ver ce 

these derivatives is as yet fragmentary, and but 


ur knowledge ol 
few of those known are of — medical interest. 
Anthraquinone—C,11, oe, |—is formed by oxidation of au- 
thracene. It forms yellow needles, which fuse at 278° (528°.4F.). It is 
not easily oxidized, Dat is converted into anthracene by sufficiently active 
reducing agents. 


loxyenthraquinone— Alinrin—08,C0° YOR, On i tho 


red pigment of the madder root (Rubia finctoria), Artificial alizarin has 
now almost completely displaced the natural product in dyeing. It is ob- 
tained by the action of fused KHO on many anthracene derimatien the 
aly ing uinone-disulphonio ,.H,0,(80, 8), 
CH,—is obtainable ‘by synthesis, and 
also by beating clrysophanie acid, entodin, or eloin with tine dust 
Chrysophanio Acid Perietic dcid—Rheic Acid Rhein, O,,H,,0,— 
is a derivative of methyl anthracene, which exists in the lichens Parmel 
prrrietina and Squamaria elegans, in venna, and in rhubarb, and obtainable 
to the extent of 80 per cent. from Goa powder = Chrysarobin, 0,0, 
hanie acid crystallizes in golden, orange-yellow, ‘interlaced 
needles Tt is almont tantoleas and odevless; fuses at 162" (201"6 F) 
almost insoluble in cold water, sparingly soluble in bot water, aleohol, and 
ether, readily soluble in benzene. It forms a red solution with HSO,, 
from which itis deposited, nuehnuged by water. Italo forus red ‘sola 
Hong with alkaien Reducing agents convert it into net ae 
fuinone — Emoxdin—- C, ¢H,(CH,)(Ol 
Pilar inergr Ser ‘Frangula, end ‘secompanies cl 
Phanic acid in ruularb, It crystallizes in loug, ov rel priewa which 


yange-red 
fue at 250° (18°F), and Yield methylanthracene wlien Leuted with sino- 
lust. 


HIGHER SERIES OF HYDROCARBONS. 


teigllnt er mil atdeed heey 


ted. Of the thirteenth 
series, one hydrocarbon, pyrene, 


jown ; aul oe of the four- 
fet oti obiained from cou 


oan series, chr) 
yrene crystallizes in "plates ; fuses at 142° ero F). 
acid which crystallizes in red needles. 


conpouud with pieric 

ube alooBol and 2 bright-yellow, (aera ecales ; 
soluble in and forms « compound with pieric acid w! 
lizes in brown needles. nas rer Ra: 


CYANOGEN COMPOUNDS. 


It forms a 


‘The substances which we have so far considered are all derivable, more 
or less. directly, fees the various hydrocarbons, and may be considered, 
upon the theory of types, as produced by the mubstitution of radicala com 
posed of Cand H, Cand Oror ©, H and O, for atoms of Hof the tives 
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typical substances H,, H,O and HN. 

‘The substances of this class are typically considered as containing the 
radieal (CN)', which is known as cyanogen, and has the same power of 
peasing unchanged from compound to compound, as do methy! and ethyl. 

Dicyanogen—(CN),—52—is prepared by heating mercuric cyanide. 
It isa colorless ges; bas’ a pronounced odor of bitter almonds ; sp. gr. 
1.8064 A.; burns in air with » purple flame, giving of Nand CO, It is 
quite soluble in HO, the solution turning brown in air. 

With H,0 alone, or with H,O and NH, dicyanogen enters into com- 
binations which indicate the relations existing between the cyanogen 
compounds and those previously considered : 


(CN), + 4H0 = ©O0.(NH), 
Dieganogn Wate, Amneetam exsiece 
(CN) + HO = CNOH + CNH 
ieyanoges. Wile Cyante nck, Hiyrocyanie ald. 
CNOH + HO = NH, + CO, 
Cyaniencld, Weter Ammowis, Carton dinida 
CNOH + NH, = CONH, 

Cyenloacit. Ammonia, Urs, 


It has a very deleterious action upon both animal and vegetable life, 
even when largely diluted with air. 
Hydrogen cyanide—Cyanogen hydride—Hydrocyanic acid—Prussic 


acid | —21—onists ready formed in the juice of cassaua, and is 


formed by the action of H,O upon bitter almonds, cherry-laurel leaves, 
etc. It is also formed in a great number of reactions: by the pasaage of 
the electric discharge through a mixture of acetylene and N ; by the action 
of chloroform on NH, ; by the distillation of, or the ction of HNO, upon, 
many organic substances ; by the decomposition of cyanides. 

It is alwaye prepared by the decomposition of « cyanide. Tis prepare 
tion in the pure form is an operation attended with the most serious 
danger, and should only be attempted by those well trained in chemical 
manipulation, For medical uses a very dilute acid is required; the acid. 
hydrocyanicum dil. (C. 8. Br.) contains, if freshly and properly prepared, 
tro per cant. of anhydrous acid; that of the French Oodex fa much stronger 
—ten per cent. 

The pure acid is a colorless, mol 
characteristic odor ; 


the J. 
odor of the acid ; faintly acid, the i 
0.997 ; 10 grams of the acid ahould be scourataly 


exposure to air ; sp. gr. 0.997 
outralized by 1.27 gram of silver nitrate. 
327 


on exposure to light, although more slowly than the concentrated ;0 trace 
Of pintepborie nid ded to the aoludion sptards the decom potion, 
‘Most acide decompose HCN. The alkalies enter into double de- 
composition with it to form ic It is decomposed by Cl and Br, with 
formation of cyanogen ‘or bromide. Nascent H converts it into 


Amatrricat, Cusnsorgns.—(1) With silver nitrate a dense, white ppt. ; 
which is not dissolved on addition of HNO, to the liquid, int dintlved 
when separated and heated with concentrated HNO,; soluble in solu- 
tions of alkaline cyanides or hyposulphites. 

(2) Treated with NH HS, evaporated to dryness, and ferric chloride 
added to the residue ; s blood-red color. 

(8.) With potash and then « mixture of ferrous and ferric sulphates : 

ish ppt, which is partly dissblved with a deep blue color by HCL 

(4.) Heated with « dilute solution of picric acid and then cooled: a 
deep red color. 

(5.) Moisten a piece of filter paper with a freshl; alcoholic 
solution of guaiae ; dip the paper into a very dilute solution of CuSO, and, 
after drying, into the liquid to be tested. “In the presence of HCN it ax 
umes a deep blue color. 

‘Toxcovosy.—Hydrocyanic acid is a violent poison, whether it be in- 
haled as vapor or swallowed, either in the form of dilute acid, of soluble 
cyanide, or of the pharmaceutical preparations containing it, such as oil 
of bitter almonds and cherry-lnurel water ; its action being more rapid 
when taken by inhalation or in aqueous solution than in other forms. 
When the medicinal acid is taken in poisonous dose, its lethal effect may 
weem to be produced instantaneously ; nevertheless, several respiratory 
efforts usually are made after the victim seems to be dead, and instances 
are uot wanting in which there was time for considerable voluntary motion 
between the time of the ingestion of the poison and unconsciousness. In 
the great majority of cases the patient is either dead or fully under the in- 
fluence of the poison on the arrival of the physician, who should, however, 
not neglect to apply the proper remedies if the faintest spark of life remain. 
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Chemical antidotes are, owing to the rapidity of action of the poison, of 
no avail, although possibly chlorine, recommended as an antidote by 
many, may have a chemical action on that portion of the acid already 
absorbed. The treatment indicated is directed to the maintenance of 
respiration ; cold douche, galvaniam, artificial respiration, until elimination 
has removed the poison. If the patient survive an hour after taking the 
poison, the prognosis becomes very favorable ; in the first stages it is ox- 
ceedingly unfavorable, unless the quantity taken has been very small. 

In cases of death from hydrocyanic acid « marked odor of the poison 
is almost always observed in the apartment and upon opening the body, 
even several days after death. In cases of suicide or accident, the vessel 
from which the poison has been taken will usually be found in close 
proximity to the body, although the absence of such vessel is not proof 
that the case is one of homicide. 

Notwithstanding the volatility and instability of the poison, its pre- 
sence has been detected two months after death, although the chances of 
separating it are certainly the better the sooner after death the enalyais ia 
made. The search for hydrocyanie acid ia combined with that for phos- 
phorus ; the part of the distillate containing the more volatile products 
is examined by the testa given above ; it is best, when the presence of 
free hydrocyanic acid is suspected, to distil at first without acidulating. 
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In auch cases the stomach should never be opened until immediately before the 
analyais. 

Cyanio actd—Cysnogen hydrate 0 43-doos not exist in 
nature ; it is obtained by calcining the cyanides in presence of an oxidiz- 
ing agent ; or by the action of dicyanogen upon solutions of the alkalies 
or alkaline carbonates ; or by the distillation of cyanuric acid. 

Tt is a colorless liquid ; has a strong odor, resembling that of formic 
acid ; its vapor is irritating to the eyes, and it produces vesjention when 
spplied to the akin; it is soluble ia water. Whan fro it is readily 

by exposure to air into cyamelide. 
Sulphooyante acid—Cyanogen sulphydrate—OF 8 —69—boars the 


same relation to cyanic acid that CS, does to CO,. It“is obtained by the 
decomposition of ite salts, which are obtained by boiling a solution of 
the cyanide with 8; by the action of dicyanogen upon the metallic aul- 


phide ; and in several other ways. 

The free acid is a colorless liquid ; crystallizes at —12°.5 (9°.5 F.): 
boils at 102°.5 (216°.5 F.) ; acid in reaction. The prominent reaction of 
the acid and of its salts is the production of a deep red color with the 
ferric salts ; the color being discharged by solution of mercuric chloride, 
but not by HCL 

Sulphocyanic acid exists in human saliva in combination, probably, 
with sodium. ‘The free acid is actively poisonous and its salts were for- 
merly supposed to be #0 also; it is probable, however, that much of the 
deleterious action of the potassium salt—that usually experimented with 
—is due.as much to the metal as to the acid. 

Metallocyanides.—The radical cyanogen, besides combining with 
metallic elements to form true cyanidea, in which the radical (CN) enters 
‘a8 univalent atom, is capable of combining with certain metals (notably 
those of the iron and platinum groups) to form complex radicals. These 
combining with H, form acids, and with basic elements form salts in 
which the analytical reactions of the metallic element entering into the 
radical are completely masked. Of these metallocyanides the best known 
are those in which iron enters into the radical. As iron is capable of 
forming two series of compounds, in one of which the single atom Fe" 
enters in its bivalent capacity, and in the other of which the hexavalent 
double atom (Fe,)"! is contained ; so, uniting with cyanogen, iron forms 

ferrocyanogen radicals: [(CN)'JFe"]'¥, ferrocyanogen, and [cr 
(Fe,)"']"\ ferricyanogen; ench of which unites with hydrogen to form an 
acid, ing to which are numerous salts: (C,N,Fe)H,, hydrofer- 
rocyanic acid, tetrabasic; and (C,,N,,Fe,)H, hydroferricyanic acid, hex- 
abasic (see potassium and iron salts). 


COMPOUNDS OF UNKNOWN CONSTITUTION. 
GLUCOSIDES. 


‘Under this head are classed a number of substances, some of them im- 
portant medicinal agents, 
nature. Their characteristic 
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congeners are alcohols, it is quite probable that the glucosides are their 
corresponding ethers. 

Amygdalin, C,H, NO, —457—erists in cherry-laurel and in bitter 


almonds, but not in sweet almonds. Its characteristic reaction is that, 
in the presence of emulsin, which exists in sweet as well as in bitter 
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almonds, and of water, it is decomposed into glucose, benzoic aldehyde, 
and hydrocyanic acid. The same reaction is brought about by boiling 
with dilute H,SO, or HCl. Bitter almonds contain about 2 per cent. of 


amy 

7 italin.—The pharmaceutical products sold under the above name, 
and obtained from digitalis, are mixtures in varying rtions of several 
glucosides. Digitonin, C,,H,,0,,, an amorphous, yellowish substance, very 
soluble in aqueous alcohol. Digitalin, C,H.O,, the principal constituent of 
the French digitalin, is a colorless, very bitter, crystalline solid, insoluble 
in water, soluble in alcohol. Diyitalein, a white, intensely bitter, amorphous 
solid, very soluble in r, soluble in alcohol. Jiigitorin, C,,H,,0,, a 
colorless crystalline solid, insoluble in water, sparingly soluble in alcohol. 
It is not a glucoside, and is converted into torirrxin by dilute acids, 

The abstractum digitalis (CU. S.) probably contains all the above, the ex- 
traction of the first being more complete with weak alcohol, that of the 
others with strong alcohol. 

Glycyrrhizin.—A non-crystallizable, yellowish, pulverulent principle, 
obtained from liquorice; soluble with difficulty in cold water, soluble in 
hot water, alcohol, and ether ; bitter-sweet in taste. By long boiling with 
dilute acics it is decomposed into glucose and glycyrrhetin, C,H,,0,. 

Jalapin—C, H,,O,—720—is the active principle of scammony, and 
exists also to a limited extent in jalap (see below), It is an insipid, color- 
1e83, amorphous substance, which is decomposed by dilute acids into glucose 
and jalapinol. The active ingredient of jalap is not, as the name would 
imply, jalapin, but a resinous substance called convolrulin, which is in- 
soluble in ether, odorless, and insipid. It is uot attacked by dilute 
H,SO,, although the concentrated acid dissolves it with a carmine-red 
color, slowly turning to brown ; in alcoholic solution it is decomposed by 
gaseous HC] into glucose and convolvulinic acid. 

Quinovin— Quinovyatic aci:l.—A bitter principle, possessed of acid func- 
tions, obtained from the false bark, known as cinchona nova; it is a glu- 
eoside, being decomposed by dilute acids into a sugar resembling man- 
nitan and quinovic acid. 

Salicin—Salicinum (U. S.)—C,,H,,O,—286—occurs in the bark of the 
willow (sali). It is a white, crystalline substance; insoluble in ether, 
soluble in water and in alcohol ; very bitter, its solutions are dextrogyrous, 
(c],=+55°.8. Dilute acids decompose it into glucose and saligenin (q. +). 
Concentrated H,SO, colors it red, the color being discharged on the addi- 
tion of water, When taken into the economy it is converted intosalicylic 
aldehyde and acid, which are eliminated in the urine. 

Santonin—Santonic acid—J,,H,,O.—Santoninum (U. S., Br.) —246.— 
A glucoside having distinct acid properties ; obtained from various species 
of Artemisia. It crystallizes in colorless, rectangular prisms, which turn 
yellow on exposure to light; odorless and tasteless; insoluble in cold 
water, sparingly soluble in hot water, alcohol, and ether ; its solutions are 
faintly acid in reaction. Santonin, in solution, gives a chamois-colored 
precipitate with the ferric salts, and a white precipitate with silver, zinc, 
and mercurous salts; no precipitate with mercuric salts. 

Patients taking santonin pass urine having the appearance of that 
containing bile, which, when treated with potash, turns cherry-red or 
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crimson, tle color being discharged by an acid, and regenerated on neu- 
tralization. 

Solanin.—A glucoside, having basic properties, existing in different 
pie of the genus Solanum. It crystallizes in fine, white, silky needles ; 

wing an acrid, bitter taste ; insoluble in water, and but sparingly soluble 
in ether and in alcohol. By the action of hot dilute acids it is decom- 
posed into glucose and a basic substance, solanidin. When not heated, 
solanin combines with acids to form uncrystallizable salts. Cold eoncen- 
trated H,SO, colors it orange-yellow, and finally forms with it a brown 
solution. a] HNO, dissolves it, the solution being at first colorless, afterward 
rose-pink. 
annins—Tannic acid—C, H,,0,—322.—Quite « number of different 
substances of vegetable origin, principally derived from barks, leaves, and 
seeds, They are amorphous, soluble in water, astringent, capable of pre- 
cipitating albumen, and of forming imputrescihle compounds with the 
gelatinoids. They are, with one possible exception, glucosides. 

Gatto-ranntc Actp—Acidwn tannicum (U. S., Br.)—is the best known of 
the tannins, and is obtained from nut-galls, gaila (C. S., Br.), which are 
excrescences produced upon oak-trees by the puncture of minute insects. 
It appears asa yellowish, amorphous, odorless, friable mass ; has an astrin- 
gent taste ; very soluble in water, less so in alcohol, almost insoluble in 
ether ; its solutions are acid in reaction, and on contact with animal tissues 
give up the dissolved tannin, which becomes fixed by the tissue to form a 
tough, insoluble, and non-putrescible material (leather). 

A freshly prepared solution of pure gallo-tannic acid gives a dark blue 
precipitate with ferric salts, but not with ferrous salts. If, however, the 
solution have been exposed to the air, it is altered by oxidation, and gives, 
with ferrous salts, a black color (in whose production gallic acid probably 
plays an important part), which is the coloring material of ordinary writ- 
ing-ink. 
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Carretannic Acip—exists in saline combination in coffee and in Para- 
guay tea. It colors the ferric salts green, and does not affect. the ferrous 
salts, except in the presence of ammonia: it precipitates the salts of quinine 
and of cinchonine, but does not precipitate tartar emetic or gelatin. It is 
a glucoside, being decomposed by suitable means into caffeic acid and 
mannitan. 

Cacuovurannic Acip—obtained from catechu, is soluble in water, alcohol, 
and ether. Its solutions precipitate gelatin, but not tartar emetic; they 
color the ferric salts grayish green. 

Mormrannic Act»—Maclurin—a yellow, crystalline substance, obtained 
from fustic ; more soluble in alcohol than in water. Its solutions precipi- 
tate green with ferroso-ferric solutions ; yellow with lead acetate ; brown 
with tartar emetic ; yellowish-brown with cupric sulphate. It is decom- 
posable into phoroglucin and protocatechuic acid. 

Quercrrannic acip is the active tanning principle of oak-bark ; it differs 
from gallo-tannic acid in not being capable of conversion into gallic acid, 
and in not ishing py jol on dry distillation. It forms a violet- 
black precipitate with ferric salts. The tannin existing in black tea seems 
to be quercitannic acid. 

Quinoranxic acip, a tannin existing in cinchona barks, probably in com- 
bination with the alkaloids. It is a li wht yellow substance ; soluble in water, 
alcohol, and ether ; its taste is astringent, but not bitter. Dilute H.SO, 
decomposes it, at a boiling temperature, into glucose and a red substance 
—quinova red. 
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The alkaloids are organic, nitrogenized substances, alkaline in reaction, and 
capable of combining with acids to form salts in the same way ax does am- 
monia. ey are known as vegetable or organic bases or alkalies, and 
are probably amines of complex constitution. The similarity between the 
relation of the free alkaloids to their salts and that of ammonia to the am- 
moniacal salts is shown in the following equations : 


2NH, + H,SO, (NH,),SO, 


Ammonia, Sulphuric acid. Ammonium sulphate. 
20,,H,,NO, + H,SO, = (C,,H,,NO,),SO, 
Morphia. Sulphuric noid, Morphonium sulphate, 


Crasstricatioy.—The natural alkaloids are temporarily arranged in two 


groups : 

(1.) Those which are liquid and volatile, and consist of C, H and N. 
The synthesis of one of their number shows that they are true amines. 

(2.) Those which are solid, crystalline, volatile with difficulty, if at all, 
and consist of C, H, N and O. No representative of this class has yet been 
obtained by synthesis. 

Geverat Paysicay Cuaracrers.—As a rule they are insoluble, or nearly 
so, in water ; more soluble in alcohol, chloroform, petroleum-ether, and 
benzol. Their salts are, for the most part, soluble in water und insoluble 


or “paringly soluble in petroleum-ether, benzol, ether, chloroform, and 
amylaleohol. All exert a rotary action on polarized light : 
Quinine 


Quinidi 
Cinchonine . 
Cinchonidine . 
Morphine. . . 

Narcotine .... 


Strych 
Brneine 
Nicotine 


Generally, combination with an acid diminishes their 


, ers 1 rotary power ; 
with quinine tle reverse is the case. Free narcotine is levogyrous ; its 


salts are dextrogyrous. They are all bitter in taste. 

Geverat Cuemica, Reactioxs.— Potash, soda, ammonia, lime, baryta, and 
magnesia precipitate the alkaloids from solutions of their salts. 

Paosrxowotyspic acip forms a precipitate which is bright yellow, with 
aniline, morphine, veratrine, aconitine, emetine, atropine, hyoscyamine, 
theine, theobromine, coniine, and nicotine ; brownish-yellow with narco- 
tine, codeine, and piperine ; yellowish-white with quinine, cinchonine and 
strychnine ; yolk-yellow with brucine. 


The reageht ix prepare:i as follows: Ammonium molybdate is dissolved in HO, the solution filtered, and 
quantity of hydrodisotic ‘phosphate 1/, in weight of the molybdate used fe added, and then NOH to 
strong acid reaction, The mixture is warmed ; vet side form day: the yellow ppt. collected on a Alter; 
washed with acidulated with NOjH ; and while still moist transferred to a porcelain capsule. to which 
the liquid el by exhausting the remainder on the filter with NH,HO is added. The finid is warmed 
and gradually treated with pulverized sodium carbonate nntil a colorless solution is obtained. This ix evap- 
‘grated to drynes«: a snail quantity of sodium nitrate ix wlded, and the whole gradually heated to quiet 
fusion and until all NH, is expelled. The residue is dissolved in warm H,0 (1 to 10), acidulated with NO,H, 


‘and decanted, 
reagent, a drop of the suspected 


nt 
‘To use the 
and the two 


is placed Inga Diack background, 
and near it a drop of the reagent ; ade to mis slowly by « point 


Dope ae made toate ie sear 

3382 

Potassium todhydrargyrate gives‘a yellowish precipitate with alkaloidal 
solutions which are acid, neutral, or faintly alkaline in reaction. 
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The reagent in obtained by dissolving 13.546 grams of mercuric chloriic and 49.8 grams of potassium 
fodide in a litre of water. 

‘The solution muy be used for quantitative determinations, The reagent is added from = burette to the 
solution of alkaloid until n drop, flitered from the solution which is betng tested, and placed upon a black 
surface, gives no precipitate with a drop of the reagent. Each c.c. of reagent wsetl indicates the presence in 
the voluine of liquid tested of the following quantities of alkaloids, in grams : 


Aconitine. 
‘Atropine 
Nureotine 
Strychnis 


00416 Quiniain 


Of course, the procesa can be used only in a sojution containing a single alkaloid, 


Separation or ALKaLows From Oneanic Mrxrures AND FROM Each OTHER. — 
One of the most difficult of the toxicologist’s tasks is the separation from a 
mixture of organic material (contents of stomach, viscera) of an alkaloid in 
such a state of purity as to render its identification perfect. The difficulty 
is the greater if the amount present be small, as is usually the case ; and if 
the search be not confined to a single alkaloid, as frequently occurs. Some 
of these substances, as strychnine, are detectable with much greater facility 
and certainty than others. 

Of the procerses hitherto suggested, the best is that of Dragendorff, 
devised for the detection of any alkaloid or poisonous organic principle 
present in the substances examined. It is very exhaustive, and well 
adapted to cases frequently arising in chemico-legal practice ; but, on 
the other hand, is too intricate to be serviceable to the general practi- 
tioner. 

An abridgment of this process may be of use to detect the presence 
of the more commonly used alkaloids in a mixture of organic material. 
The physician should, however, bear in mind that, in cases liable to give 
rise to legal proceedings, these may become seriously complicated by the 
analysis of any parts of the body, dejecta, or suspected articles of food, 
etc., by any process open to attack by the most searching cross-examination. 


The substances to be examined are reduced to a fine state of subdivision, and are digested for an hour 
or more in water acidulated with SO,Hq. at a temperature of 40° to 50° (104*-122 F.); thie is re- 
ested three times, the liquid being filtered and the solid material expressed. The united extracts are evap- 
crated at the temperature of the water-bath to a thin syrup; this is mixed with three or four volumen of 
alcohol, the mixture kept at about 35° (96° F.) for 24 hours, cooled well and filtered; the residue bulng 

washéd with seventy per cent. alcohol. The alcohol is distilled from the filtrate, and the watery residue 
diluted with H40 and filtered. 

he filtrate Ao obtained contains the sulphates of the alkaloids, and from it the alkaloids themselves are 

separated by the following steps 
"A. The ‘acid watery Hquid is shaken with freshly rectified petroleum ether (which should boil at about 
65°-70° (149-158 F.), and rhould be used with caution, aa it is very inflammable): after several 
the ether layer in allowed to separate and is removed ; this treatment ix repcated #0 long as the ether dis- 
solves anything. ‘The residue obtained by the evaporation of the other—/tesidue I.—is montly composed of 
‘coloring matters, etc., which it is desirable to remove. 
1B, The same treatment of the watery liquid is repeated with on evaporation yields Re 


benzene, which 
idua II., which is, {f crystalline, to be tested for cantharidin, mntonin, and digitalin (9. v.); if amorphous, 
for elaterin and colchicin. 

©. The acid, aqueous finid in then treated in the same way wae chloroform to obtain Residue ITT., 
which is examined for cinchonine, digitalin, and plerotoxin by the proper tests. 

D, ha watery fluid nfer one more shaking with petroleum ether end removal of the ethereal layer, ie 
rendered alkaline with ammonium hydrate and shaken with petroleum ether at 40° (104° F ), the ethereal 
Jayer being removed as quickly a* ponsible while still warm ; this is repeated two or three times, anid 
with cold petroleum ether, which ix removed after a time, ‘The warm ethereal layers yield. Ranidus WV a 
the cold ones Residue IV. 8. The former is tested for strychnine, quinine, brucine, veratrine; the latter for 
conline and nicotine. 

E. The alkaline. watery fluid is shaken with benzene, which, on evaporation, yields Readwe V.. which 
may contain strychnine, bracine, quinine, cinchonine, atropine. hyoscyamine, phynostigmine, aonitine, 6o- 
deine, thebaine, and narceine, 

F. A similar treatment with chloroform 1ue VI.. which may contain a trace of morphine. 


ylelda Resid 
G_ The alkaline liquid 18 then shaken with amy! alcohol, which is separated and evaporated ; Reskdtca 
‘VII. 5+ tested for morphine. rolanin, and salicin, 
H. Finally, the wntery liquid is fteelf evaporated with pounded glasa, the residue extracted with chloro 
form, and Residue VILL, left by the evaporation of the chloroform, tested for curarine. 
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Volatile Alkaloids. 
Conifne— Conicine—Cicutine—C,H,, N—125—is obtained from Con- 
tum maculatum, in which it is accompanied by two other alkaloida, methyl- 
contine, C,H,,N(CH,), and conhydrine, C,H|,NO—the former a volatile 
liquid, the second a crystalline solid. 

Coniine is a colorless, oily liquid; has an acid taste and a di 
able penetrating odor ; sp. gr. 0.878; can be distilled when protected 
from air ; boils nt 212° (413°.6 F.) ; exposed to air it resinifies; it is very 
sparingly soluble in water, but is more soluble in cold than in hot water ; 
soluble in all proportions in alcohol, soluble in six volumes of ether, very 
soluble in fixed and volatile oils. 

The vapor which it gives off at ordinary temperatures forms a white 
cloud when it comes in contact with a glass rod moistened with HCl, as 
does NH, It forms salts which crystallize with difficulty. Cl and Br 
combine with it to form crystallizable compounds ; I in alcoholic solution 
forms a brown precipitate in alcoholic solutions of coniine, which is solu- 
ble without color in an excess. Orxidizing agents attack it with production 
of butyric acid (see below). The iodides of ethyl and methyl combine with 
it to form iodides of ethyl and methyl-conium, It has been obtained 
synthetically by first allowing butyric aldehyde and an alcoholic solution 
of ammonia to remain some months in contact at 30° (86” F.), when 
dibutyraldine is formed. 


2(C,H,O) 


Buryric aldebyde, 


+ NH, 


Ammonia, 


C,H,,NO + HO 


‘Divutyraldine. Water. 


The dibutyraldine thus obtained is then heated under pressure to 150°- 
180° (302°-356° F.), when it loses water : 
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C,H,,NO 
‘Dibutyraldine. 


C.H,N + #0 
ConiIne. Water. 


A synthesis which, in connection the decompositions of coniine, 
shows its rational formula to be (cH N. 
H 
Awnatytica, Caanacrers—(1.) With HCl it turns reddish 
ple, and then dark blue. oh) ss a ia 


(2.) Aqueous HCl of sp. gr. 1.12 evaporated from coniine leaves a 
green-blue, crystalline masa. 

(3.) With iodic acid a white ppt. from alcoholic solutions 

(4.) With H,SO, and evaporation of the acid: a red color, changing 
to green, and an odor of butyric acid. 
g-g Vicotine —O,,H,N,—162—erxists in tobacco in the proportion of 

r cent. 

tt is & colorless, oily liquid, which turns brown on exposure to light 
and air; has a burning, caustic taste and a disagreeable, penetrating ote s 
it distils at 250° (392° F.); it burns with a luminous flame ; Sp. gr. 1.027 
at 16° (59° F.) ; it is very soluble in water, alcohol, the fatty oils, and 
ether ; the last-named fluid removes it from its aqueous solution when the 
two are shaken together; it absorbs water rapidly from moist air. Ite 
salts are deliquescent and crystallize with difficulty. 
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Anatyricat, Cuanscrens.—(1.) Its ethereal solution, 
solution of iodine, separates a reddish-brown, 
ally becomes crystalline. 

(2.) With HCl, a violet color, 

ae HNO,, an orange color. 

Both nicotine and coniine are activel: poisonous, producing death 
by asphyxia, sometimes as rapidly as prussie acid. Ss 


Fixed Alkaloids. 


added to an ethereal 
resinoid oil, which gradu- 


These are much more numerous than those which are volatile, and form 
the active principles of a great number of poisonous planta. As we are 
yet in the dark as to the constitution of these bodies, the classification 
which we adopt is the temporary one, based upon the botanic characters 
of the plants from which they are derived. 


Opium Alkaloids, 


Opium is the inspissated juice of the capsules of the poppy. It is of 
exceedingly complex composition, and contains, besides a neutral bod 
called meconin (probably a polyatomic alcohol, C,.H,,0,), a peculiar acii 
meconic acid (9. v.), lactic acid, gum, albumen, wax, and a volatile matter 
—no less than eighteen different alkaloids, one or two of which, how- 
ever, are probably formed during the process of extraction, and do not 
pre-exist in opium. 

The following is a list of the constituents of opium, those marked * 
being of medical interest : 


T 
Sa, | £288 a. |88 
Name. Formula. i gas | Name. Formula, i il 
EE Eb | ii 
“Meconie acid..\C,H.0, | 4.70 | a 
Lactio acid. HO, | 1.25 
Meconine.. 0H, s0. | 0.08 
Morphine." ; CoHueXO,] 10.90 i 
6 Cis Hie NOx 
ycrecotarnine. C,.H,sNOs 
*Codeine,...... ©,sHaNOs 


seeeee[CreHssNO,| .. oes 


Morphine—HMorphina (U. 8.)—C, | 
lizes in colorless prisms ; odorless, but 
F.), losing its Aq. More strongly heated, it swells up, becomes carbon- 
ized, and finally burns. It is soluble in 1,000 pts. of cold water, in 100 
pts. of boiling water ; in 20 pts. of alcohol of 0.82, and in 13 pts. of boil- 
ing alcohol of the same strength ; in 390 pts of cold amyl alcohol, much 
more soluble in the same liquid warm ; almost insoluble in aqueous ether ; 
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rather more soluble in alcoholic ether ; almost insoluble in benzene ; solu- 
ble in 60 of chloroform. All the solvents dissolve morphine more 
readily and more copiously when it is freshly precipitated from solutions 
of ite salte than when it has assumed the crystalline form. 

Morphine combines with acids to form crystallizable salts, of which 
the chloride, sulphate, and acetate are used in medicine. If morphine 


HNO, + Aq—285 + 18—crystal- 
very bitter ; it fuses at 120° (248° 
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be heated for some hours with excess of HCl, under pressure, to 150° 
(802° F)), it losea water, and is converted into a new base—apomorphine, 


ba- 


‘By heating together acetic anhydride and morphine, three moiifica- 
tions, «, B, 7 of ocely-morphine, ©,,H,(C,H,0)NO,, are formed. Simi- 
larly substituted butyryl, Benzoyl-, succinyl-, camphoryl-, methyl-, and ethyl- 
though fhe syutheeis of morphine has not yet been plished, 
ha the is of morphine has not yet been accompli 
enough is basenrot its constitution to indicate that it contains the 
Blinolic group (OE), and that i i derivative of phenanthrene (Ce p. 


salts of morphine are ine. ‘The acetate—Murphinee Acetas, 
U. S—Morphicr Acetas, Br.—is « white, crystalline powder, soluble in 12 
parta of water, which decomposes to sir, with lose of 


(266° F.). 
Slncyrioan Cnanacrins.—(1.) It ia colored red, changing to yellow, by 


(2) Cold concentrated H,SO, dissolves it, forming a colorless solu- 
tion, which after 24 hours turns pink on addition of a trace of H 
NO,;; and the fluid when warmed, cooled, and diluted with HO, turns 
deep mahogany-brown on the addition of a splinter of potassium dichro- 
mate. 

(3.) A mixture of morphine and cane-s 
trated H,SO, gives a dark red color, whic 
Dromine-water. 

(4.) If iodio acid solution and a drop of chloroform be added to mor- 
phine, free iodine is liberated, which colors the chloroform violet. If 
now dilute NHHO be floated on the surface of the liquid, a dark brown- 
inh zone in formed. 

(6. ‘A neutral solution of » morphine sait gives a blue color with neu- 


tral solution of ferric chloride. 
HO, (Frohde's reagent) gives 
int 


(1 to 4) added to concen- 
is intensified by a drop of 


(6.) A solution of molybdic acid in 
with morphine violet color, changing to blue, dirty green, an 
i the color. 


pink. Water @ischarges Z 

1.) Solution of morphine acetate produces a gray ppt. when warmed 
wil aamoaiace! ver as polaton; and te lt tara oo ak 
with 


(8) Auric chloride gives a yellow ppt,, tuming violet-blue, with eolu- 
tions of morphine salts 
836 


(9.) Add solution of Fe,Cl, (2-16) to solution of potassium ferri-cya- 
nide (the mixture must not Assume a bine color), add morphine solution 
—a deep blue color. 
(10.) Heat morphine with concentrated HS, to 200° (892° F.) until 
green-black ; add a drop of the liquid cautiously to water ; the solution 
tion with ether ; the ether turns purple. 
i roform ; the chloroform turns blue. 
(1L) Warm the solid alkaloid with concentrated H,SQ,; add cau- 
tiously a few dropa of alcoholic solution of KHO (80 ¢); a yellow color 
in produced, changing to dirty red, then steel blue, and eky bie, and, with 
s further quantity of KHO solution, cherry red. 
Codeine—Codeina (U. S.)—C, ,H,, NO, + Aq—299 + 18. izes 
in large rhombic prisms, or from ether, without Aq., in 3 bit- 
tor; soluble in 80 pts. cold water ; 17 pla boiling ‘water; very soluble 
in aleobol, ether, cbloroform, benzene ; almost insoluble ‘in petroleum 
ether. 
Awa 


1.) Cold concentrated H,SO, forms with it 


mica Cuanscrrea —( 
colorless solution, which turna blue after some days, or when warmed, 
(2) Frshde’s reagent dissolves it with a dirty green color, which after 
a time turns blue. 
(3.) Chlorine water forms with it s colorless solution which turns yel- 
Jowish red with NHHO. 
Naroein 


in bitter, pris 


petroleum ether. 
‘Asutrnicat, Cuasscrzaa—(1.) Concentrated H,SO, dissolves it with a 
gray brown color, which changes to red, slowly at ordinary temperatures, 


rapidly when heated. 
colors it dark olive green, passing to red after a 


(2) Frohde’a 
time, or when 
8.) Iodine solution colors it blac violet, like starch. 
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Narootine— C,.H,,NO, — 413—crystallizes in transparent 
almost insoluble in Vater and in petroleum ether ; soluble in aloobol, ether, 
Densol, and chloroform. Ita salts unerystallizable, unstable, 
and readily soluble in water and alcohol. 

Asuzrra Cuamscrzza —(1.) Concentrated H,80, forms with it o 
solation, a first colorie, in afew moments yellow, and after a day or tw, 


(2) Its solution in dilute H,SO,, if gradually evaporated until the acid 
izes, turns orange rad, bluish violet, and reddish violet. 
(8) Frshde's reagent dissolves it with « greenish color, paming to 


baine — Paramorphine — C,H, NO,—311— in white 
plates ; tasteless when pure ; insoluble in melee velathe ta alcohol, ether, 


and benzol. 
Avanrnica Cuanscrena—(1.) With concentrated H,SO, an immediate 
Siw petngearieey arr Mier 
2.) Its solution in chlorine water turns reddish-brown with NH,HO. 
.) With Frohdo's reagent same ae 1 


top in wich tit in anon witha par a fa ofthe 
ide.’ It crystallizes in small prismatic needles; acid and astringent 
in taste ; loves ita Aq at 120° (248° F.) ; quite soluble in watert soluble in 


‘sleobol ; soluble in ether. 
doutrrica, —With ferric chloride, a blood-red color, which 
837 
is not discharged by dilute acids or by mercuric chloride; but is discharged 
by stannous chloride and by the alkaline b; tes. 


Apomorphine—O,,H,,NO,—is used hypodermically as an emetic in 
the shape of the chloride, apomorphine hydrockloras, U. 8. It in obtained 
by sealing morphine with an excess of strong HCl in a thick glass tubo, 
and heating the whole to 140° (252° F.) for two to three hours. It is ob- 
tained also by the same from codeine. The free alkaloid is a 
white, amorphous solid, difficultly soluble in water. The chloride forms 
colorless, shining which e @ tendency to assume a green color 
on exposure to light and air. It is odorleas, bitter, and neutral; soluble 
in 6.8 parts of water. 

‘Toxioooay or Orr axp rvs Denrvarivrs.—Opium, its preparations and 
the alkaloids obtained from it are ail active poisons. They produce drow- 
siness, stupor, slow and stertorous respiration, contraction of the pupil ; 
mall and irregular pulse, coma, and death. The symptoms set in from 10 
minutes to 3 hours, sometimes immediately, sometimes only after 18 hours, 
Death has occurred in from 45 minutes to 3 days, usually in 5-18 hours, 
ape a hours the prognosis iu favorable. Death bas been caused. in an 

it one-half grain of acetate of morphia, while 30 grains a day have 
een taken by those accustomed to its use without ill effects. 

‘The alkaloids of opium have not the same action. In soporific action, 

inning with the most powerful, they rank thus: Narceine, morphine, 

ine ; in te! ‘action : thebaine, papaverine, narcotine, codeine, mor- 
phine ; in toxic action : thebaine, codeine, papaverine, narceine, morphine, 
narcotine. 

‘The treatment should consist in the removal of unabsorbed poison from 
the stomach by emesis and the stomach-pump, and washing out of the 
stomach after injection into it of powdered charcoal in suspension, or tea 
con infusic». Cold affusions should be used and the patient kept 
awake. 

After death the reactions for meconic acid and narcotine permit of dis- 
tinguishing whether the poisoning was by opium or its preparations, or 


by inorphine. : 


Although by no means so complex as opium, cinchona bark contains 
a great number of substances : quinine, cinchonine, quinidine, cinchonidine, 
aricine ; quinic, quinotannic, and quinovic acids; cinchona red, etc. Of 
these the most important are quinine and cinchonine. 

Quinine—Quinina (C. S.)—O,H,,N,O, + Aq —324+n 18—exinte in 
the bark of a variety of trees of the genera Cinchona aud China, indigenous 
in the mountainous regions of the north of South America, which vary 
considerably in their richuess in this alkaloid, und consequently in value ; 
the best samples of calisaya bark contain from 30 to 32 parts per 1,000 
of the sulphate; the poorer grades 4 to 20 parts per 1,000; inferior 
grades of bark contain from mere traces to ( parta per 1,000. 

‘It is known in three different states of hydration, with 1, 2, and 8 Aq. 
and anbydrous. The anhydrous forin is an amorphous, resinous sub- 
stance, obtained by evaporation of solutions in anhydrous alcohol or ether. 
‘The first hydrate is obtained in crystals by exposing to air recently pre- 
cipitated and well-washed quinine. The second by precipitating by am- 
moniaa solution of quinine sulphate, in which baw, bean previo 
liberated by the action of Zn upon H,SO,; it is a greenish, resinous 
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salts with ammonia. 

It crystallizes in hexagonal prigms ; very bitter; fuses at 67° (184".6F.); 
loses Aq. at 100° (212° F.) and the remainder at 125° (257° F.) ; becomes 
colored, swells up, and, finally, burns with a smoky fame. it’ does not 
sublime. It dissolves in 2,200 pts, of cold HO, in 760 of hot 11,0; very 
soluble in alcohol and chloroform ; soluble in'amyl alcohol, benzene, fatty 
and essential oils, and ether. Its alcoholic solution is powerfully lavogy- 
rous, [a], = —270°.7 at 18° (64°.4 F.), which is diminished by increase of 
temperature, but increased by the presence of acids. 

Avatymica, Cxanacrens. —(1) Dilute H,SO, dissolves quinine in color- 
less but Huorescent solution (see below). 

(2.) Solutions of quinine salts turn green when treated with Cl and 
then with NH,. 

(3.) Cl passed through HO holding quinine in suspension forms a red 


solution. 
(4.) Solution of quinine treated with Cl water and then with fragments 
of potassium fe ide becomes pit ing to red. 
Suurnare— 


isulphate—Qui ilphas (C.8.)—Quinice sulphas (Br.)— 
Quinine suiphas (C5) | 


0,), + TAg—746 + 126 in prismatic needles; 
3 Bitter ; yhorescent at 100° (212° F.); fuses 


.), turns red, and finally 
ts solution with alcoholic 


of iedoguinine supe 
Hypsosuirnare—Quininar binulphas (C. 8) SOM (C,H. 1,0,) + 749. 
ved in ¢xoess of dilute 


H,SO,. It crystallizes in long, ai or in short, 
prisms; soluble in 10 pta, HO at 15° (59°F), Its solutions exhibit » 
marked fluorescence, being colorless, but showing # fine pale blue color 
when illuminated by a bright light against a dark 
Iurvarriea —Quinine sulphate should regpond to the following tests : 
(1) When 1 gram 


{184 grains) is shaken in « teat tube with 15 c< 
(4 13) of ether, and 2 cc. (82 M.) of NHHO; the liquids should sep- 
arte into two clear layers, without any milky zone between them (cin- 
jonine). 
(2.) Dissolved in, hot HO, the solution precipitated with an alkaline 
oxalate, the filtrate # pt. with NH,HO (quinidine). 
(&) Te should dissolve completely in dilute HLS, (fats, resins) 
(4) Itshould dissolve completely in boiling, dilute alcohol (gum, starch, 
salts) 


(5,) It should not blacken with H{SO, (cane-sugar). 
6.) It should not turn red or yellow with H,SO, (salicin and pblorisin 
7.) It should leave no residue when burnt on platinum foil (mineral 


substances), 

By tho action of alkaline hydrates upon quinine, formic acid, chinoline 
(eee. 818), and pyridine bane (me p. 217) are produced. 

Concentrated HCl at 140°-150° (284°-802’ F.) decomposes quinine, 
with separation of methyl chloride and formation of apoguinine, C,,H,,N, 
0, an amorphous base. 

Oxidizing agents produce from quinine oxalic acid and acids related to 
Pyridine, notably pyridindicarbonie or cinchomeronic acid, C,H,N(COOH),, 
which are also formed by oxidation of cinchonine. 
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Although cinchonine (see below) differs from quiiiine in composition 
by +O, and although the decompositions of the two bases show them 
both to be related to the chinoline and pyridine bases, attempts to convert 
cinchowine into quinine have resulted only in the formation of other prod- 
ucts, among which is an isomere of quinine, orycinchonine. 

Methylquinine, O,,H,.N,O,CH,, is a base which bas a curare-like action. 

Cinchonine—(fnchonina (C° 8.) —O,,H,.N,O—294—occurs in Pera- 
vian bark in from 2 to 30 pts. per 1,000. ft crystallizes without Aq. in 
colorless prisms ; fuses at 150° (302° F.); soluble in 4,810 pts. ‘HO at 
10° (50° F.), in 2,500 pts. boiling H,O ; in 140 pts. alcohol and in 40 pts. 
chloroform. ‘The salts of cinchonine resemble those of quinine in composi- 
tion ; are quite soluble in H,O and alcohol ; are not fluorescent; perma- 
nent in air ; phosphorescont at 100° (212° F.). 

Quinidine and Quinicine—are bases isomeric with quinine; the 
former oceurring in cinchona bark, and distinguishable from quinine by ite 
strong dextrorotary power ; the second a product of the action of heat on 
quinine, not existing in cinchona. 

Cinchonidine—a base, isomeric with cinchonine, occurring in certain 
varieties of bark ; levogyrous. At 130° (266° F.) H,SO, converts it into 
another isomere, «/nchonicine. 

Caffeine— Tivine—Guaranine—Caffeina (U. S.)—C,H,,N,O, + Aq— 
194 + 18—exists in coffee, tea, Paraguay tea, and other plants. It 
tallizes in long, silky needles ; faintly bitter ; soluble in 75 pts. HO at 15° 
(59° F.); less soluble in alcohol and ether. Hot fuming HNO, con- 
yerts it into a yellow liquid, which after evaporation, turns purple with 
NH HO. Alkaloids of the Loganiaces. 


Strychnine—Sirychnina (UC. S.)—C,,H,,N,O,—334—exists in the 
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; of yielding nascent ) is drawn through a solution of strychnine 


erys- crystallizes in amall, white, bitter, sparingly soluble 
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seeds and bark of different varieties of strychnos, 

It crystallizes on slow evaporation of its solutions in orthorhombic 
isms, by rapid evaporation as a crystalline powder ; very sparingly solu- 
Tie in 110 and in'strong alcohol : soluble in 5 pts. clioroform. Its 
aqueous solution is intensely bitter, the taste being perceptible in a solu- 
tion coutaining 1 pt. in 600,000. 

It is a powerfnl base ; neutralizes and dissolves in concentrated H,SO, 
without coloration ; and precipitates many metallic oxides from solutions 
of their salts, Its salts are mostly erystallizable, soluble in H,O and alco- 
hol, and intensely bitter. The arefatv is the most soluble. “The newtral 
sulphate erystallizes, with 7 Aq., in rectangular prisms The iodides of 
methyl and ethyl react with strychnine to produce the iodides of methyl 
or ethylstrychninm, whit» crystalline basic substances, producing an_ae- 
tion on the economy similar to that of curare. When acted on by H,SO, 
and potassium chlorate, with proper precautions, strychnic or igasuric acid 
is formed. 

Avarrica, Cuaracrens,—(1.) Dissolves in concentrated H.SO, without 
color. The solution deposits strychnine when diluted with H,O, or when 
neutralized with magnesia or av alkali. 

(2.) If a fragment of potassium dichromate (or other substance capable 


it is followed by a streak of color; at first blue (very transitory and fre- 
quently not observed), then a brilliant violet, which alowly passes to rose- 
pink and finally to yellow. Reacts with yyy grain of atrychnine. 


340 

(.) A dilute solution of potassium dichromate forms a yellow, erystal- 
line ppt. in strychnine solutions ; which, when washed aud heated’ with 
concentrated H.SO, gives the play of colors indieated in 2. 

(4) Ifa solution of strychnine be evaporated on a bit of platinum foil, 
the residue moistened with concentrated H,SO,, the foil counected with 
the + pole of a single Grove cell, and a platinum wire from the — pole 
brought iu contact with the surface of the acid, a violet color appears upon 
the surface of the foil. 

(5.) Strychnine and its salts are intensely bitter. 

(6.) A solution of strychnine introduced under the skin of the back of 
a frog causes difficulty of respiration and tetanic spasms, which are aggra- 
vated by the slightest irritation, and twitching of the muscles during the 
intervals between the convulsions, With a small frog, whose surface has 
been dried before injection of the solution, yg;5 grain of acetate of 
strychnine will produce tetanic spasms iu 10 minutes and death in 2 hours. 

(7.) Solid strychnine, moistened with a solution of iodic acid in HO, 
produces a yellow color, changing to brick-red and then to violet-red. 

(S.) Moderately concentrated HNO, colors strychnine yellow in the 
cold, A pink or red color indicates the presence of brucine. 

Toxicotoay.—Strychnine is one of the most active and most frequently 
used of poisons. It'produces n sense of suffocation, thirst, tetanic spasins, 
usually opisthotonos, sometimes emprosthotonos, occasionally vomiting, 
contraction of the pupils during the spasms, and death, either by asphyxia 
during a paroxysm or by exhaustion during’a remission, The symptoms 
appear in from a few minutes to au hoar after taking the poison, usually 
in about 20 minutes; and death in from 5 minutes to 6 hours, usuall 
within 2 hours. Death has been caused by } grain, and recovery has fol- 
lowed the taking of 20 grains. 

‘The treatment should consist of the removal of the unabsorbed poison 
by the stomach-pump, injecting charcoal, and pumping it out after about 
B minutes ; under the influence of chloroform if necessary. Chloral hydrate 
should be given. 

Strychnine is one of the most stable of the alkaloids, and may remain 
fora long time in contact with putrefying organic matter without suffering 
decomposition. 

Brucine—C,,H,,N,O, + 4 Aq—394 + 72—accompanies strychnine. 
It forms oblique rhomboidal prisms, which lose their, Ag. in dry air. 
Spsringly soluble in H,O; readily soluble in alcohol, chloroform, and 
amyl alcohol : intensely bitter. It is a powerful base and most of its salts 
are soluble and crystalline. Its action on the economy is similar to that 
of strychnine but much less energetic. 

Axatyticat, Cxanacrens.—(1.) Concentrated HNO, colors it bright red, 
soon passing to yellow ; stannous chloride, or colorless NH,HS, change 
the red color to violet. 

(2.)-Chlorine water, or Cl, color brucine bright red, changed to yellow- 
ish brown by NH,HO. 3 

Alkaloids of the Solanaces. 


Solanine—C,,H, NO, 857—obtained from many species of Solanum; 

jams. Concen- 

trated H,SO, colors it orange red, passing to violet and then to brown. 

It is colored yellow by concentrated HCL It dissolves in concentrated 
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HNO, the solution being at first colorless, but after a time becumes pur- 
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Atropine—Daturine—Atropina, C. S.—Atropia, Bs. — Cy HyNO, 
289—occurs in atropa belladunna and in datura stramonivm. Yt forme 


colorless, silky needles, which are sparingly soluble in cold water, more 
redily soluble in hot water, very soluble in chloroform. It is odor- 
less, but has a disagreeable, persistent bitter taste. It is distinctly 
alkuline, and neutralizes acids with formation of silts. One of these, the 
sulphnte—Atropine Sulphaa, U. S—is a white, crystalline powder, readily 
soluble in water, which is the form in which atropine is usually adminis- 
tered. 

ToxicoLoay.—It is actively poisonous, producing drowsiness, dryness 
of the mouth and throat, dilatation of the pupils, loss of speech, diplopia, 
dizziness, delirium, coma. 

The treatment should consist in the administration of emetics and the 
use of the stomach-pump. 

Axauyricat Cuaractens.—(1.) If a fragment of potassium dichromate be 
dissolved inn few drops of H,SO, the mixture warmed, a fragment of 
atropine and a drop or two of H,O added, and the mixture stirred, an 
odor of orange-blossoms is develo 

(2.) A solution of atropine dropped upon the eye of a cat produces di- 
Intation of the pupil. 

(3.) The dry alkaloid (or salt) is moistened with fuming HNO, and the 
mixture dried ‘on the water-bath. When cold it is moistened with an al- 
coholie solution of KHO—a violet color which changes to red. 

‘Whén atropine is heated with concentrated HCl to 120°-130° (248°- 
266° F.) for several hours, or when it is warmed with baryta-water to 58° 
(136°.4 F.) it is decomposed into a base related to the pyridines: Tr 
—C,H,,—OH, 


ine 
|, NCH,~ aul, at first, tropic acid—O,H,,0,—but later 
atropic acid—CH,—-C(C,H,)COOH. Tropine is also produced by a 
similar decomposition of lyoseyamine, 

Hyoscyamine—C,,H,,NO,—occurs, along with another base, Ayos- 
cine, isomeric with atropine, in Ayoscyamus ingrr, Tt crystallizes, when 
pure, in odorless, white, silky needles, whose taste is very sharp and dis- 
agrecable, and which are very sparingly soluble in water. As most com- 
monly met with, it forms a yellowish, soft, hygroscopic mass which gives 
off peenliny, tobaceo-like olor, It neutralizes acids, Its sulphate—Hyos- 
cynurinie Suipkaa C18 totiue yellowish eryatala, very eclable 4niwater: 
liygroscopie, and neutral in reaction. 


Alkaloids from other Sources. 


Ergotine—C,,H,,N,O,—and Eeboline—are two brown, amorphous, 
faintly bitter, and alktline alkaloids obtained from ergot. ‘They are read- 
ily soluble in water and form amorphous salts, ‘The medicinal prepara- 
tions known as ergotine are not the pure alkaloid. 

Colchicine—C,,H,,NO,—occurs in all portions of colchicum autum- 
nale and other members of the same genus. It is a yellowish-white, 
gummy, amorphous substance, having # faintly aromatic odor and a per- 
sistently bitter taste. It ia slowly but complet soluble in water, form- 
ing faintly wei eolotions. Tt forme ealta w jich are, however, very unsta- 

fe. 
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Concentrated HNO, or, preferably, a mixture of H,SO, and NaNO, 
colors colchicine blue-violet. If the solution be then diluted with HO, it 
becomes yellow, aud on addition of NaHO solution, brick-red. 

Veratrine—Veratrina, U. S.—C,,H,,N,Q,—ocours in veratrum offici- 
nalis = asagrea officinalts, accompanied by Sal 1H, W0,— 
Jervine—C,,H,,N,O,—and other alkaloids, ‘The substance to which the 
name Veratrina, ‘pplies is not the pure alkaloid, but a mixture of 
those occurring in the plant. 

Concentrated H,SO, dissolves veratrine, forming a yellow solution turn- 
ing orange in a few moments, and theo, in about half an hour, bright car- 
mine red, Concentrated HCI forms a colorless solution with veratrine, 
which turns dark red when cautiously heated. 

Piperine—C, H,,NO,—occurs in black and white pepper. It crystal- 
lizes in colorless, transparent prisms ; almost tasteless when pure ; very 
sparingly soluble in water. It is a very weak base. 

IF pipeving be heated with aleoholié KHO, it is decomposed into piper- 
idine—C,H, N—and piperic ari?—C,,H,,O,. If piperidine be treated with 
silver oxide, pyridine (see p. 317) is formed. 

Berberine—anthopicrife—C,,H,,NO,—occura in berberie vulgaris, 
coceulus palmatus, and many other plants’ It crystallizes in fine yellow 
needles or prisms ; bitter im taste and neutral in reaction. It is diff- 
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number: Napelline, acolyctine, and lycoctonine. These three alkaloids, no- 
tably the first named, along with small quantities of aconitine, constitute 
the English or Morson’s “ aeonitine,” which is probably made from aconi- 
tum feror. Probably, also, all commercial samples of nconitine are mix- 
tures of aconitine and nepalline with lesser quantities of the other alka- 
loids and aconine and parudaconine. 

If aconitine be heated in sealed tubes with H,O to 140°~150° (284°- 
302° F.) for several hours, it is decomposed into benzoic acid and aconine, 
©,H,,NO,(08),. 


‘A Japanese variety of aconite contains a peculiar alkaloid: Japaconiline, 


N.O,. 

‘aLyticat, Caaractens—(1.) Concentrated H,SO, dissolves aconitine, 
forming a light, yellow-brown solution, which slowly turns darker, and 
changes to light yellow on addition of HNO,. (2.) If aconitine be dissolved 
in aqueous phosphoric acid, and the solution very gradually evaporated, a 
violet color is produced, 

‘Toxicotooy.—Aconite and aconitine have been the agents used iv quite 
a number of homicidal poisonings. 

‘The symptoms usually manifest themselves within a few minutes; some- 
times are delayed for au hour. There is numbness and tingling, first of 
the mouth and fauces, later becoming general. There is a sense of 
and of constriction in the throat. Persistent vomiting usually occurs, but 
ia absent in some cases. There is diminished sensibility, with numbness, 
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great muscular feebleness, giddiness, loss of speech, irregularity and fail- 
ure of the heart's action. “Death may result from shock if a large dose of 

the alkaloid be taken, but more usually it is by syncope. 
‘The treatment should be directed to the removal of unabsorbed 
ison by the stomach-pump, and washing out of the stomach with in- 
fusion of tea holding powdered charcoal in suspension. Stimulants should 
be freely administered. j 
P e—C, .NV,0,—is the principal alkaloid of jaborandi. Tt 
forms n colorless, amorphous mass, readily soluble in water, alcohol, ether, 
and chloroform.’ It readily forms salts, Its chloride—Pilucarpina: hy- 
drocklorax, U. S—oceurs in white, deliqi t, odorless crystals, 
alkaloid obtained from the leaves of ery- 
Its taste is at 


uble in water. 

When heated with concentrated HCl, it is decomposed into benzoic 
acid, methyl alcohol, and a new base, ecyonin, O,H,,.NO,. 

Physostigmine—Fserine—C, HN O,—is an alkaloid existing in the 
Calabar bean, physostogma venenosum. ‘It is a.colorless, amorphous 
solid, odorless and tasteless, alkaline and difficultly soluble in water, 
It neutralizes acids completely, with formation of tasteless salts. Its sali- 
cylate—Physostigmine Salicylas, U. S.—forms short, colorless, prismatic 
crystals, sparingly soluble in water. 

Concentrated H,SO, forms a yellow solution with physostigmine or 
its salts, which soon turns olive-green. Concentrated HNO, forins with 

‘a yellow solution. If @ solution of the alkaloid in H,S80, be neutralized 
with NH,HO, and the mixture warmed, it is gradually colored red, red- 
dish yellow, green, and blue. 

Curarine—C,,H,,N (?)—is an alkaloid obtainable from the South 
American arrow-poison, curare, or woorara. It crystallizes in four sided, 
colorless prisms, which are hygroscopic, faintly alkaline, and intensely bit- 
ter. 

Curarine dissolves in H,SO,, forming .a pale violet solution, which 
slowly changes to red. If a crystal of potassium dichromate be drawn 
through the H,SO, solution, it is followed by n violent coloration, which 
differs from the similar color obtained with strychnine under similar cir- 
cumstances, in being more permanent, and in the absence of the following 
pink and yellow tints. 

Emetino—C,,H,,N,O,—an alkaloid existing in ipecacuanha, which 
crystallizes in colorless ‘needles or tabular crystals, slightly bitter and 
acrid ; odorless, and sparingly soluble in water. 

It dissolves in concentrated H,SO,, forming a green solution, which 
gradually changes to yellow. With Frihde's reagent it gives a red color, 
which soon changes to yellowish-green and then to green. 


Ptomaines. 


This name, derived from wréa= that which is fallen—ie., a corpse— 
was first su, by Selmi to apply to a class of substances, first distinctly 
recognized by him, which are produced from albuminoid substances under 
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the influence of putrefactive decomposition, and which are distinctly alka- 


loidal in character. 
are possessed of all of the distinguishing characters of 


The 
the vegetable alkaloids. They are alkaline in reaction, and combine with 
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acids to form salts, Some are liquid, others are solid and crystalline. 
Some are actively poisonous, othersare practically inert. They beliave to- 
ward the general reagents for alkeloids in much the same way as do the 
vegetable alkaloids. 

Although the names plomaines and cadaveri alkaloids ave npplied to al- 
kaloids of animal origin, it is certain that such alkaloids may be nnd are 
produced during life in the animal economy. 

It was feared that, as alkaloidal substances in many respects resembling 
those of vegetable origin are produced in the animal body, not only after 
death, but during life, grave doubts would be cast upon the results of ap- 
alyses made to detect the presence of poisonous vegetable alkaloids in the 
cadaver in cases of suspected poisoning. Such fears were by no means 
groundless, as there is abundant evidence that ptomaines ave been mis- 
taken for vegetable alkaloids in chemico-legal avalyses. The ptomaines, 
however, aa well as the vegetable alkaloids, may be positively identified by 
‘careful analysis based upon the use, not of a single reaction, but of all 
known rvactions for the alkaloid in question. Therefor, it is possible to 

itively predicate the existence or non-existence of a given vegetable al- 
Pilotd te ¢ cadavers but tt oan only be doue'atter a thonsash wed eouation 
tious examination by all physiological and chemical reactions. 

The ptomaines have of recent years assumed great importance to the 

hysician by renson of their bearing upon the etiology of disease, and suf- 
Tatant experimental evidence has alreecly beer obtained to warrant the Be: 
lief that the method of action of many of the known pathogenic bacteria 
is by their production of alkaloidal poisons (see below), 

One of the first of the putrid alkaloids to be formed in cadaveric matter 
is choline (see pp. 207, 273), which undoubtedly has ita origin in the de- 
composition of the lecithing 

euridine—C,H,N, (?)—is a diamine, related to neurine (see p. 208), 
which is formed during the early stages of cadaveric putrefaction. It is 
gelatinous, readily soluble in water, insoluble in alcohol and ether, and 
very prone to decomposition, yielding dimethylamine and trimethylamine. 
Te forma a chloride which cryetallizes in long, transparent needles, ery ool: 

It is non-poisonous. 


uble in water. 


{are two non- 
ey are both liquid, and 


iiarrhoea and secretion of saliva, violent convulsions, and 
paralysis beginning with the extremities and extending to the muscles of 
respiration. 


oS 

Nourine (see p. 208) is produced during the later stages of putrefac- 
tion, Tt in Salratsraoisoases ‘nd ‘produces aymptome stmilar to those 
caused by muscarine, Atropine is a powerful antidote to its action. 

Mydine—C,F,, NO—is a base produced after continued putrefaction 
at comparatively low temperatures. It is a powerful base, and a strong re- 
ducing agent, and has av ammonincal odor. It is non-poisonous, 

‘Mydatoxine—C,H,,NO,—is a strongly alkaline syrup, which b pro- 
duces, when administered to animals, violent clonic spasms, followed by 
paralysis aud death, 

Other ptomaines produced during putrefuction of meat, fish, etc., are 
methylguanidine, C,H,N,—poisonous ; muscarine, C,H,,NO,—poi- 
eonous ; and gadinine, C'H.,NO,—non-poisonous. 

An alkaloid, many of whose chemical reactions lave been determined, 
although its composition is unknown, has been obtained from the inter- 
nal organs, and dejecta of cholera victims, ns well as from cultures of the 
comma baci. This alkaloid, when administered to animals, causes 

toms of poisoning and deat 

"7rom the cultures of the Kocli-Eberth typhus bacillus an alkaloid has 
been isolated—Typhotoxine—C,H,.NO,—which, when administered 
to aniinals, causes paralysis, copious diarrhoea, and death. 

,0,—ia an alkaloid obtained {rpm cultures of a ba- 
tm a wound whieh had been the cause of death by te- 
tanus. It forms a deliquescent chloride, and a very soluble chloroplati- 
nate, The froe base or its chloride, when injected into mico or guinca 
pigs, causes clonic or tonic convulsions of the greatest intensity, which 

ate in death. 

‘Mytilitoxine—C,H,,NO,—is an alksloid obtained from poisonous 
mussels, which, when administered to animals in small amount, causes 
the same symptoms as are produced by the nussels. 


ALBUMINOIDS AND GELATINOIDs. 
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Prorax Bonus. 


‘The substances of this class are never absent in living vegetable or ani- 
mal cells, to whose “life” they are indispensable. They are as yet the 
products exclusively of the organized world. < 

Paysicat, Cuanacrens.—They are almost all uncrystallizable and incap- 
able of dialysis. Some are soluble in water, others ouly in water contain- 
ing traces of other substances, others are insoluble, Their solutions are 
all levogyrous. Some are separated as solids from their solutions, in a 
permanently modified form, by heat and by certain reagents ; a change 
called coagulation. When ouce coagulated they cannot be redissolved. 
‘The temperature at which coagulation by heat occurs varies with dif. 
Seren albuminoids, and is of value in distinguishing them from one an- 
other. 

Composrrioy.—They consist of C, N, H, O, and usually a small quantity 
of S, and form highly complex molecules whose exact composition is un- 
certain. Of their constitution nothing is definitely known, although there 
is probability that they are highly complex amides, related to the ureids, 
snd formed by the combination of glycollamine, leucine, tyrosine, etc., with 
radicals of the acetic and benzoic series. 
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Geert Resctioys—They all respond to the following tests ; 

(1) A purple red color when warmed to 70° (158° F.) with Millon’s re- 
agent. The reagent is made by dissolving, by the aid of heat, 1 pt. Hg in 
2 pts. HNO, of sp. gr. 1.42 ; diluting with 2 vols. HO, and decanting after 
24 hours, 

(2.) A yellow color with HNO, ; changing to orange with NH,HO 
(Xanthoproteic reaction). 

(3.) A purple color with Pettenkofer's test (9. v..). 

(4) With a drop or two of cupric sulphate solution and liquor potassm 
a violet color. 

(5.) A solution of an albuminoid in excess of glacial acetic acid.is colored 
violet and rendered faintly fluorescent by concentrated H,SO,, 

(6.) With potassium ferrocyanide, in solutions strongly acid with acetic 
acid, a white ppt. 

Decompositions. —Dilute acids decompose them into two substances ; 
one insoluble, smorplous, yellowish, called hemiprotein ; the other soluble 
in water, insoluble in alcohol, faintly acid, called hemialbumin. A pro- 
longed boiling with moderately concentrated HSO, decomposes them, 
forming well-defined substances—glycocol, leucine, tyrosine ; aspartic and 
glutamic acids, Alkalies dissolve them more or less readily ; on boiling 
the solution, part of the sulphur is converted into sulphide and hyposul- 
phite, Their alkcline solutions, when neutralized by acids, deposit Mul- 
der's proteine. Concentrated alkalies decompose them into amido-acids. 
By fusion with alkalies, alkaline cyanides are also produced, When they 
are heated with caustic baryta and water at 100° (212° F.) carbonate, sui- 
phate, oxalate, and phosphate of barium are deposited, and CO, and NH, 
are given off in the same proportions as when urea is similarly treated ; 
when the temperature is raised, under pressure, finally to 200° (392° F.), 
a crystalline mass is formed which contains oxalic and acetic acids, a num- 
ber of amido-acids, aspartic and glutamic acids, and a substance resemb- 
ling dextrin. Heated with H,O, under pressure, they are partly dissolved 
and partly decomposed. A mixture of H,SO, and manganese dioxide, or 
potassium dichromate, produces from the albuminoids, aldehydes, and 
acids of the fatty and benzoic series, hydrocyanic acid, and eyanides, 
‘When heated under pressure with Br and H.0 they yield CO,, oxalic and 
aspartic acids, amido acids, and bromine derivatives of the fatty and ben- 
zoic series. Potassium permanganate produces from them urea, CO,, NH, 
and 1,0, 

Purneraction—is a decomposition of dead albuminoid and gelatinous mat- 
ter, attended by the evolution of fetid gas, and by the appearance of low forms 
of organized beings (bacteria). 

‘That it may occur there must have been contact with air, and there 
must be presence of moisture and a temperature between 5°-20° (41°-194° 
It is attended by the breaking down and liquefaction of the material 
if it be solid ; or its clouding and the formation of a scum upon the sur- 
face if it be liquid. The products of putrefaction vary with the conditions 
under which it occurs, the most prominent are: N, H, hydrocarbons, 
HS, NH, CO,, certain ill-defined phosphorized and sulphurated bodies, 
acids of the acetic und lactic series, amido acids, and alkaloidal substances, 

Under certain imperfectly defined conditions, buried animal matter is 
converted into a substance resembling tallow, and called adipocere, which 
consists chiefly of palmitate, stearate, and oleate of ammonium, phosphate 
‘and carbonate of calcium, and an undetermined nitrogenous substance. 

Patrefaction may be prevented by: (1) exclusion of air ; (2) removal 
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¢ water ; (3) maintaining the temperature below 5° (41 F.); (4) the acuon 
of ant ica. 

Antiseptics are substances which prevent or restrain putrefaction, 

izers, or air purifiers, are substances which destroy the odorous pro- 
ducts of in 
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Disinfectants are substances which restrain infectious diseases by destroying 
their specific poisons. me 

Certain substances are antiseptic, deodorant, and disinfectant ; such 
are: chlorine, bromine, iodine, the hypochlorite, and sulphur dioxide ; 
others lack one of the powers, as the mineral acids and the non-volatile 
“ disinfectants,” which are antiseptic and disinfectant, but not deodorant. 
‘Still others exert but one of the powers, aa water and air, which may be 
mechanical deodorants, but neither disinfectants nor antiseptics. 

‘There occurs a decomposition of vegetable tissues under the influence 
of warmth and moisture, which is known as eremacausis, differing from 
putrefaction in that the substances decomposed are the i in- 
stead of the azotized constituents, and in the products of the decomposi- 
tion, there being no fetid gases evolved (except there be simultaneous 
putrefaction), and the final product is a brownish material (humus or ulmin), 

Crasstricarton.—In the present unsatisfactory state of our knowledge of 
the chemical constitution of these substances, we can only adopt a tempo- 
rary classification, based upon their physical and physiological characters. 

A. AcsumiNoms : 

1. Soluble in pure water ; coagulated by heat.—The true albumins of the 
white of egg, serum, and vegetable albumin. 

IL. Insoluble in pure water ; soluble in water without alteration in presence 
of neutral salts, alkalies and acids; and capable of precipitati. 
from these solutions. 

1. Globulins.—Vitellin, myosin, paraglobulin, fibrinogen. 

2, Animal caseins —Milk casein, serum casein. 

3. Vegetable caseins.—Qluten casein, legumin, conglutin. 

4. First terms of decomposition of the albuminoids by acids, alkalies, and 
eryplolytes.—Albuminates (so called), acid albumin, syntonin, i i 
peptone, 

TIL Jnsoluble in water and only soluble after decomposition, 

rated without alteration from their solutions in acids and alkalies, —Gluten 
fibrin, gliadin, mucedin. 

TV. Coayulated.—Coagulated albumin and fibrin. 

V. Amyloid matter.—Lardacein. 

B, Gmtarivors : : 2 

1. Collagenes.—Collagen, elastin, ossein and its derivatives, chondrigen ? 
chondrin ? yelatin, keratin. ue 

IL, Muctlaginous bodies.—Mucin, paralbumin, colloidin. 


ALsumrvoms. 


J.—Bgg albumin esists in solution, imprisoned in a network of deli- 
cate membranes, in the white of egg. It is obtained in an impure condi- 
tion by cutting the whites of eggs with scissors, expressing through linen, 
diluting with an equal volume of water, filtering and concentrating the 
filtrate at a temperature below 40° (104° F.); mineral salts, which 
to it tenaciously, are separated by dialysis. "It seems to be a mixture of 
two different substances, one of which coagulates at 63° (145°.4 F.), and has 
the rotary power [a], =— 43°; the other coaguates at 74° (165°.2 F.), 

84! 


and has the value of [a], =— 26°, : 

Its solutions are not precipitated by a small quantity of HCl, but an 
excess of that acid produces a deposit which is difficultly soluble in HCl, 
H,O, and salt solution. Its characteristic reaction is that it is coagulated 
by agitation with ether. 

Serum-albumin exists in blood-serum, chyle, lymph, pericardial 
fluid, the fluids of cysts and of transudations, in milk tad, pal ically, im 
the urine. best obtained from blood-serum, after rei ‘of para 
globulin ( v.), by a tedious process, and only then in a state of doubtful 
Paritz., It is lees abundant in the blood of some animal than peragloba- 

in, but more abundant in that of man. 

Solutions of serum-albuinin are leevogyrous [a], =— 56°; they are not 
precipitated by OO,, by acetic or orthophosphoric acid, by ether or by 
magnesium sulphate. ‘They are precipitated by mineral acids, tann acid, 
metaphosphoric acid, and most metallic salts. When heated they become 
opaleacent at 60° (140° F.), and coagulate in the flocculent form at 72°- 
78° (161°.6-167° F.). 

Dereorion axp Derenmrystioy oF Auecsry ry Uatxe, 
perfectly clear it is filtered. if this do not render it pe 
it 1s treated with a few drops of magnesia 
mixture (p. 85 note), and again filtered. 

The filtrate, if alkaline, is rendered just 
acid by adding acetic acid guttatim (nitric 
acid should not be used, and the acidu- 
lation of alkaline urine is imperative). The 
urine is now heated to near boiling, ant 
if a cloudiness or precipitate be formed. 
HNO, is added slowly to the extent of 
about 10 drops. If heat produce a cloudi- 
ness, which clears up completely on addi- 
tion of HNO,, it is due to an’ excess of 
earthy phosphates. If a cloudiness pro- 


If the urine be not 
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duced by heat do not clear up (it may in- 
crease) on addition of HNO, it is due to * 
albumin. 

‘Small quantities of albumin may some- Pia, 40, : 
times be better detected by Heller's test: A layer of HINO, is placed in 
test-tube, which is then held at an angle aud the urine allowed to fow 
slowly upon its surface (Fig. 40) eo as to form a distinct layer, with the 
minimum of mixing of the two liquids; the test-tube is then brought to 
the vertical slowly, and the point of junction of the two liquids examined 
against a dark background. If albwmin be present a white, opaque band, 
whose upper and lower borders are sharply defined, will be seen at the line 
of junction of the two liquids. When urntes are present in excess, a 
white band will be observed, but its position will be rather above the line 
of junction, aud its upper border will not be sharply defined, but gradually 
diminish in density {rom below upward. In non-albuminous urines there 
is usually a darkening, but never au opacity at the line of junction. 


bbe eauly setarhed aud tranaferred to a Weise watch: 
Sole Weighed, ‘The difference between te hia eixht 
anit in the volume of urine Used 
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Vegetable albumin—erists in solution in all vegetable juices, and 
forms the most valuable constituent of those vegetables which are used as 
food. It is lated from its solutions at 61°-63° (141°.8-145°.4 F.), 
and by nearly all acids. 

IL—Vitelin exists in the yolk of egg and in the crystalline lens. It 
ia soluble in dilute solution of ‘sodium aiforide, from whieh it is precipi 
tated by excess of H,O; by heating to 75°-80° (167°-176° F.); and by 
aloohol. It is not precipitated by solid sodium chloride. It dissolves in 
weak alkaline solutions without alteration and in very dilute HCl (1-100), 
by which it is quickly converted into eyntonin. 

Myosin—is one of the principal constituents of the muscular fibre in 
rigor mortis. It is a faintly yellow, opalescent, distinctly alkaline liquid, 

, when dropped into distilled H,0, deposits the myosin in globular 
masses, while the H,O assumes an acid renct It is insoluble in HO, 
easily soluble in dilute salt solution, from which it is precipitated by the 
addition of solid sodium chloride, or by a heat of 55°-60° (181°-140° F. ) 
Very dilute HCI dissolves and converts it into syntonin. 

arayslobulin.—This substance has been described by various authors 
under the names: plasoine (Denis), serum casein (Panum i, serum glob- 
uline, fibrino-plastic matter (Schmidt), serin (Denis). It exists in blood- 
serut, in pericardial fluid, hydrocele fluid, lymph and chyle, from which 
it is obtained by diluting with 10-15 volumes of ice-cold H,0, treatment 
of the solution with strong current of CO,, and washing ‘the collected 
deposit with H,O as long as portion of ‘the filtrate precipitates with 
acetic acid and potassium Yerrocyanide, or with silver nitrate. It is a 
ular substance, which gradually becomes more compact ; insoluble in 
,0, sparingly soluble in H.0 containing CO, ; soluble in dilute alkulies, 
in’ lime-water, in solutions of neutral alkaline salts, in dilute acids. Its 
solution in very dilute alknline fluids is perfectly neutral and is not 
coagulated by heat, except after faint acidulation with acetic or mineral 
acids; it is precipitated by a volume of alcohol ; its solutions are 
also precipitated incompletely by dissolving sodium chloride in them to 
saturation, and completely by similar solution of magnesium sulphate ; 
this last method of precipitation is used for the separation of paraglobulin 
from eerum-albumin (see Fibrin). 

Fibrinogen—asfter the separation of paraglobulin from blood-plasma, 
as described above, if the liquid be still further diluted and again treated 
with CO,, ® substance is obtained which, although closely resembling 
paraglobulin in many characters, is distinct from it, and, unlike paraglob- 
ulin, it cannot be obtained from the serum separated from ted 
blood. 


Paraglobulin and fibrinogen are both soluble in a solution of sodium 
chloride containing 5-8 per cent. of the salt ; when the degree of concen- 
tration of the salt solution is raised to 12-16 por cont, the fibrinogen is 
precipitated, while the paraglobulin remains in solution and is only pre- 
cipitated, and then incompletely, when the percentage of salt surpasses 
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twenty (go Erin) 
i casein—the most abundant of the albuminoids of the milk of 
mammalia, closely resembles alkali albuminates, with which it is probably 
identical, as the main point of distinction has been found to be without 
r Unlike pure alkali albuminates, casein is from its 
solution by rennet (the product of the fourth of the oalf) at 40° 
(104° F-) ; but it bas been found thst alkali albuminate is also 80 cosgu- 
330 
Inted when milk-sugar and fat are added to the solution. 
_ Mux.—The secretion of the mammary gland is water holding in solu- 
tion casein, albumin, lactose, and salts; and fat in jon. Cream 
consists of the greater part of the fat, with a small proportion of the other 
constituents of the milk. Skim mile is milk from which the cream has 
been removed. Buttermilk is eream from which the greater part of the 
{at has been removed, and consequently is of about the same composition 
as skim m 


‘The composition of milk differs in animals of different species : 


os ; oe Goat. seen Am | Mare, [ova coat 
88.35 84,2886.85 83.90 89.01 90.45.45.99 25.68 
11.65 | 15.7219.59) 16.60 10.99 9.55154.01/74.82 
4 157, 2153) ge. _ [eee 
t gas}, 32 ioe t 5.73, 3.87 2.59) 6.89.16.88 
3.87 | 6.47 4/34 6.05 1.85 1.8148.97,10.97 
4.37 | 4134! 3:78 5143) 3.28 44.39% 
0.26 0.63, 0.65, 0,29) 0.42, 2.80 


* Including 28.9% parts of cane-sugar. 


The composition of cows’ milk varies considerably according to the 
age, condition, breed and food of the cow ; to the time and frequency of 
milking ; and to whether the sample examined is from the first, middle, or 
Inst pert of each milking. 

‘ows’ milk is very frequently adulterated, both by the removal of the 
cream and the addition of water. For ordinary purposes, the purity of 
the milk may be determined by observing the sp. gr. and the percentage 
of cream by the lactometer and creamometer, neither of which, used alone, 
affords indications which .can be relied upon.’ The sp. gr. should be ob- 
served at the temperature for which the instrument is made, ns in a com- 
plex duid such as milk no valid correction for temperature is practical ; 
it ranges in pure milk from 1027 to 1084, it being generally the lower in 
milk which has been watered, and in such as is very rich in cream, and 
the higher the less cream is present. The average sp. gr. is 1030; the 
average percentage of cream 13, 

The percentage of cream is determined by the creamometer: 
tube about a foot long and half an inch in diameter, the upper fifth (ex- 
cluding about an inch from the top) being graduated into hundredths of the 
whole, the 0 being at the top. To use it, it is simply filled to the 0 
with the milk to be tested, set aside for twenty hours and the point of sep- 
aration between milk and cream read off. It should be above eight per 
cent. 

‘This method of determining the purity of milk, although sufficient for 
ordinary purposes, should not be considered as affording evidence upon 
which to base legal proceedings ; in such cases nothing short of a chemical 
determination of the percentage of fats, and of solids not fat, should be 
accepted as evidence of the impurity of milk. 

Tum.-casein is n substance obtained from blood-serum diluted with 

10 volumes of H,O, freed from lobulin by CO,, and from albumin by 

acetic acl and heat. It is insoluble in salt solutions, slowly soluble in a 

one per cent, solution of sodium hydrate. Such a solution is partially pro- 
851 

cipitated by CO,, almost completely by acetic acid, and completely by heat 

fee wilh ences OF powdered eand chloride; incompletely soluble in di- 


lute HCL 

Gluten-casein.—That portion of crude gluten (a soft, elastic, grayish, 
material best obtained from flour) which is insoluble in alcohol, hot or cold : 
Legumin—a sparingly soluble albuminoid obtained from peas, beans, etc; 
‘and Conglutin—s substance closely related to legumin and to gliadin, but 
differing from them in some characters, obtained from almonds, are three 
vegetable albuminoids resembling casein. 

‘They are insoluble in pure water, readily soluble in dilute alkaline so- 
lutions, from which they are precipitated by acids and by rennet. 

Alkali albuminates—proteins of Hoppe Seyler—are formed when an 
albumninoid is dissolved in concentrated solutions of potassium and sodium 
hydrates ; it is very probable that they are identical with serum and milk- 
casein, 

Acid albumins—are substances obtained by precipitating solutions 
of albuminoids by the simultaneous addition of an acid and a large quan- 
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tity of a neutral salt; they vary exceedingly in composition and proper- 


ties. 

Syntonin—Parapeplone—is extracted from contractile tissues. The 
same substance is formed by the action of dilute acids upon the albumi- 
noids, and as the first product of the action of the gastric juice. or of mix- 
tures of pepsin and dilute acid upon albuminoids. It resembles serum 
casein closely, the only divergence in their properties being that syntonin is 
much more readily soluble in a 0.1 per cent. solution of HCI, and in faintly 


process ion. 
din ether. Its watery solution 
is neutral, not precipitable by acids or alkalies, or by heat when faintly 
acid. Alcohol precipitates it in white, casein-like flocks, which, if slowly 
heated to 90° (194° 2.) while till moist form e transparent, yellowish liquid, 

on cooling, an opaque, yellowish, glassy mass. It has a greater power 
fn other alttuninctas of ‘combining. with acide and bases, 

‘The moet important character of peptone, in which it differs from other 
albuminoids, is that it is readily dialysable. ‘Its presence in the blood has 
not been demonstrated, and it is probable that immediately upon its en- 
trance into the circulation it ia converted into albuminoids redembling, yet 
differing from, those from which it was derived. 

stone is produced by the action of many chemical reagents upon 
albuminoids; and also as one of the first products of putrefaction. 
When produced by putrefaction, or by artificial digestion, it is accom- 
panied by peptotozine, a crystallizable and actively poisonous alkaloidal 
substan 


08. 

It has been claimed that the gastric digestion of different albuminoids 
produces, not a single substance, but a distinct peptone for each albumin- 
oid. If such be the case, and the present state of our knowledge doce not 
permit of a definite answer to the question, these bodies are very closely 
related. 


Peptone responds to the general reactions for the albuminoids (see p. 
846), from which it may be distinguished by the biuret reaction. Ii a 
mere trace of CuSO,solution be added to solution of peptone and then 
KHO or NaHO solution, s purple or reddish violet color is produced. A 
similar appearance is produced with acid albumins. 
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Iv. lated albumins—are obtained, as described above, from 
the soluble varieties by the action of acids, heat, aleohol, ete. They are 
insoluble in water, alcohol, solutions of neutral salts ; difficultly soluble in 
dilute alkaline solutions. In acetic acid they swell up and dissolve slowly; 
from this solution they are precipitated by concentrated salt solution, 
Concentrated HCI dissolves them with formation of syntonin. By the ac- 
tion of gastric juice, natural or artificial, they are converted first into syu- 
tonin, then into peptone. 

Fibrin—is obtained when blood is allowed to coagulate or is whipped 
with a bundle of twigs. When pure it is at first a gelatinouf mass, whicl: 
contracts to a white, stringy, tenacious material, made up of numerous 
minute fibrils ; when dried it is hard, brittle, and hygroscopic. It is in- 
soluble in water, alcohol, ether ; in dilute acid it swells up and dissolves 
slowly and incompletely. When heated with water to 72° (161°.6 F.), or 
by contact with alcohol, it is contracted, and is no longer soluble in dilute 
acids, but soluble in dilute alkalies. In solutions of many neutral salts 
of 6-10 per cent,, it swells up and is partially dissolved ; from this solu- 
tion it separates on the addition of water, or upon the application of 
heat to 73° (163°.4 F.), or by acetic acil or alcohol. Moist fibrin has 
the property of decomposing dxygenated water with copious evolution of 


oxygen. 

Filtrin dove uot exist an ancl in the blood, and the method of ite form 
ation and of the clotting of blood has been the subject.of much experiment 
and argument ; nor can the question be said to be definitely set at rest. In 

e light of the researches of Denis, Schmidt, anil especially of Haminar- 
sten, it may be considered as almost proven that fibrin is formed from 
fibrinogen under favorable circumstances, and by a transformation which 
is not yet understood. Whether paraglobulin plays any part directly in 
the formation of fibrin or not, is still an open question. 

V.—Amyloid—is a pathological product, occurring in fine grains, rr 
sembling starch-granules in appearance, in the membranes of the brain 
and cord, in waxy and lardaceous liver, and in the walls of the blood-ves- 
sels. Its composition is that of the albuminoids, from which it differs 
in being colored red by iodine; violet or blue by iodine and H,SO,. 
Solable in HCI with formation of syntonin; and in alkalies. It is not: at- 
tacked by the gastric juice, an is not as prone to putrefaction as tho other 
albuminoids. 


Gervatixoins. 


1—Collagen.—Bony tissue is made up mainly of triealeic phosphate, 
combined with an orgunic material called omein, which isn hoixtare of 
collagen, elastin, and an albuminoid existing in the bone-cells. Collagen 
also exists in all substances which, when treated with H.O, under the in- 
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fluence of leat and pressure, yield gelatin. It is insoluble in cold 11.0, 
but by prolonged boiling is converted into gelatin, which dissolves. It is 
dissolved by alkalies, 
Gelatin—obtained as above, from ossein, exists in the commercial pro- 
duct of that name, and in a less pure form in glue. When pure it is an 
amorphous, trans'ucent, yellowish, tasteless substance, which swells up in 
cold HO, without digolving, and forms, with boiling H,O, a thick, sticky 
solution, which on cooling becomes, according to its concentration, a hard 
mass or a soft jelly—the latter even when the solution is very dilute. 
i Jasoluble in alcohol and ether, but soluble, on warming, in glycerin: 
353 
the solution in the last-named liquid forms, on cooling, a jelly which has 
recently been applied to various contrivances for copying writing. A film 
of gelatin impregnated with potassium dichromate becomes hard and insol- 
uble on exposure to sunlight. f er 
Chondrin is the name given to a substance obtained from cartilaginous 
tissue and supposed to be distinct from gelatin. It is probably a mixture 
of gelatin and mucin. ; 
"Blastin—is obtained from elastic tissues by successive treatment with 
boiling alcohol, ether, water, concentrated acetic acid, dilute potash solu- 
tion and water. Itis fibrous, yellowish ; swells up in water and becomes 
elastic; soluble with a brown color in concentrated jh solution. It 
contains no 8, and on boiling with H,SO, yields glycol 
Keratin—is the organic basis of horny tissues, hair, nails, feathers, 
whalebone, epithelium, tortoise-shell, ete. It is probably not ® distinct 
chemical compound, but a mixture of several closely related bodies. 
TL—Mucin—is a substance containing no S and existing in the differ- 
ont varieties of mucus, in certain pathological fluids, in the bodies of mol- 
luscs, in the saliva, bile; connective tissues, etc. Ite solutions, like the 
fluids in which it occurs, are viscid. It is precipitated by acetic acid and 
Ly HNO,, but is dissolved by an excess of the latter; it dissolves readily 
in alkaline solutions, and swells up in H,O, with which it forms a false 
solution. It ia not congulated by heat. 


ANIMAL CRYPTOLYTES. 


Sonvete AvmmaL Femwenrs. 


‘Under this head are classed substances somewhat resembling the al- 
‘puminoids, of unknown composition, occurring in animal fluids, and having 
the power of effecting changes in other organic substances, the method of 
whose action is undetermined. (See p. 18 > 

‘Ptyalin—is a substance occurring in saliva, and having the power of 
converting starch into dextrin and a sugar resembling glucose (ptyalose), 
in liquids having an alkaline, neutral, or faintly acid reaction. 

Pepsin—is the cryptolyto of, tle gastric juice. Attampta to separate 
it without admixture of other substances have hitherto proved fruitless ; 
nevertheless, mixtures containing it and exhibiting its characteristic prop- 
erties more or less actively have been obtained by various methods. The 
moat simple consists in macerating the finely divided mucous membrane of 
the stomach in alcvbol fur 48 hours, and afterward extracting it with gly- 
cerin ; this forms a solution of pepsin, which is quite active and resiuts 
putrefaction well, aud from which a substance containing the pepsin is 
precipitated by a mixture of alenhal and ether. é Pee, 

If pepsin be required in the solid form, it is best obtained by Briicke's 
method. The mucous membrane of the stomach of tho pig is cleaned and 
detached from the muscular coat by soraping : the pulp so obtained ie di- 
gested with dilute phosphoric acid at 38° (100.4 F.), until the greater 
part of it ia dissolved ; the filtered solntion is neutralized with lime-water ; 
the precipitate is collected, washed with H,O, and dissolved in dilute 
C1; to this solution » waturated solution of sholestoria, io pmistae of 
4 pts. alcohol and 1 pt. ether, is ly added ; the deposit so formed 
is repeatedly shaken with the ae collected on a filter, washed with H,O 
and then with dilute acetic acid, until all HCl is removed ; it is then 
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treated with ether and H,O: the former dissolves cholesterin and ia 
poured off, the latter the pepsin ; after several shukings with cthor the 
aqueous liquor is evaporated at 38° (100°.4 F.), wheu it leaves the pepsin 
a8 an amorphous, grayish-white substance ; almost insoluble in pure HO, 
readily soluble in acidulated H,O; probably forming a componnd with 
the acid, which possesste the property of converting albuminoids into 


ina porci is either the calcium precipitate obtained 
aa described in the first part of the above method : or, more commonly, 
the mucous membrane of the stomach of the pig, scraped off, dried, and 
mixed with rice-starch or milk sugar. 

Panoreatin. — Under this uuuie, substances obtained from the pancre- 
atic eecretion, and from extracts of the organ itself, have beeu described, 
and to some extent used therapeutically. ‘They do not, however, contain 
all the ergptolytee of the pancreatic juice, aud in many instances are inert 
albuminoids. The actions of the paucreatic juice are : (1) it rapidly con- 
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verts starch, raw or hydrated, into sugar; (2) in alkaline solution—its 
natural reaction—it converts ulbuminoids into peptone ; (3) it emulsifies 
neutral fats; (4) it decomposes fats, with absorption of H,O and libera 
tion of glycerin and fatty acids. 

‘The pancreatic secretion probably contains a number of eryptolytes— 
certainly two, The one of these to which it owes its peptone-forming 
power has been obtained in a condition of comparative purity by Kihne, 
and called by him frypsin ; in aqueous solution it digests fibrin almost 
immediately, but it exerts no action upon starch, 

‘The diastatic (sugar-forming) cryptolyte of the pancreatic juice hus not 
been separated, although a glycerin extract of the finely divided panere- 

is tissue contains it, along with trypsin. 


ANIMAL COLORING MATTERS. 


Hemoglobin and its Derivatives—Mimato-crystallin.—The color- 
ing matter of the blood is a highly complex substance, resembling the 
albuminoids in many of its properties, but differing from them in being 
crystallizable and in containing iron. 

Hemoglobin exists in the red-blood corpuscles in two conditions of 
oxidation ; in the form in which it exists in arterial blood it is loosely com- 
bined with a certain quantity of oxygen, and is known as oryhomogtohin. 
The mean of many nearly coucording analyses shows its composition to be 
©,..H,,.N,,,FeS,0,,,.. When obtained from the blood of man and from 
tliat of many of the lower animals, it crystallizes in beautiful red prisms 
or rhombic plates; that from the blood of the squirrel in hesngonal 
plates; and that from the guiuen-pig in tetrahedra. The crystals are 
always doubly refracting. It may be dried in vacuo at 0° (32° F.); if 
thoroughly dried below 0° (32° F\), it may be heated to 100° (212° F.) 
without decomposition, but the presence of a trace of moisture causes its 
decomposition st a much lower tamperatnre Its solubility in water varies 
with the species of animal frum whose blood. it was obtained ; thus, that 
from the guinea-pig is but spuringly soluble, while that from the pig is very 
soluble. It is also dissolved unchanged by very weak alkaline solutions, 
Dut is decomposed by acids or anlts having an acid renction 

Hemoglobin, or reduced hemoglobin, is formed from oxyhwmoglobin in 
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the economy during the passage of arterial into venous blood; and by the 
action of reducing agents, or by boiling its solution at 40° (104° F.) in the 
vacuum of the mereury pump. 

Oxyhiemoglobin is of a much brighter color than the reduced, and has 
a different absorption spectrum. The spectrum of oxyhemoglobin varigs 
with te concestration, In concentrated solutions. the light is entirely 
absorbed, in more dilute solutions the spectrum 10, Fig. 14, is observed, 
and in still further dilutions 11, Fig. 14; in which the band at D is nar- 
rower, darker, and more sharply defined than the other. In highly diluted 
solution the band at D is alone visible. The spectrum of Eimioglebin 
consists of a single band much broader and fainter than either of the oxy- 
hemoglobin band (12, Fig. 14). 

‘Hemoglobin, in contact with O or air, is immediately converted into 
oxybemoglobin. With CO it forms a compound resembling oxyhwmoglo- 
bin in the color of ita oclution, bat in which the OO eannot be roplaood by 
0; for which reason luemoglobin, once combined with CO, becomes per- 
manently unfit to fulfl ite function in respiration (see p. 234). 

‘When a solution of oxyhemoglobin is boiled, it becomes turbid, and 
‘@ dirty, brownish-red coagulum is deposited ; the hwmoglobin has been 
decomposed into an albuminoid (or mixture of albuminoids), oalled by 
Preyer globin, and ho-rmatin. The latter, at oue time supposed to be the 
blood-coloring matter, ia 4 blue-black substance, having n metallic lustre 
and incapable of crystallization ; it is insoluble in water, alcohol, ether, and 

te acids; soluble in alkaline solutions. It has the composition C,,H., 
N,Fe,0,,. Its alknline solutions exhibit the spectrum 13, Fig. 14. Although 
itself’ uncrystallizable, hematin combines with HCI to form a compound 
which crystallizes in rhombic prisms, and which is identical with the 
earliest known crystalline blood-pigment, hmin, or Teichmann’a crystal 

When reduced luemoglobin & decomposod aa above, in the absctce of 
oxygen, Inewalin is nol produced, but # substance identical with that 
called reduced hematin, and called by Hoppe-Seyler hu-mocromogen ; whose 
spectrum is shown in 14, Fig. 14. 

Ifa solution of hemoglobin be exposed for some time to ni 
in color from red to brownish, and assumes an acid reaction 
hibits the spectrum 15, Fig. 14, due to the production of methamoglolin, 
probably a stage in the conversion of liemoglobin into hematin and globin, 

_ Biliary pigments.—There are certainly four, and probably more, 
pigmentary bodies obtainable from the bile and from biliary calculi, some 
‘of which consist in great part of them. 

Broraran—O,,H,,N,O,—is, when amorphous, an orange-yellow powder, 
and when ine, in red rhombic prisms It is spariugly soluble in 
H,O, alevhol, and ether ; readily soluble in hot chloroform, carbon disul- 
phide, benzene, and in alkaline solutions. When treated with HNO, con- 
taining nitrous acid, or with a mixture of concentrated HNO, and H.SO,, 
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it turns first green, then blue, then violet, then red, and finally yellow. 
This reaction, known as Gmelin’s, is very delicate, and is used for the de 
tection of bile-pigments in icteric urine and in other fluids. 

Buivenpry—C,,H,,N,O,—is @ green powder. insoluble. in LO, ether, 
and chloroform ; soluble in alcool and in alkaline solutions. It exists in 
green biles, but’ ite presence in yellow biles or biliary calculi is doubtful. 
It responds to Gmelin’s test, In alkaline solution it is changed after a 
time into biliprasin. 

Brurvecix —C, H,,N.O,—obtained in small quantity from human gall- 
atones, is an almost black substance, sparingly soluble in H,O, ether, and 
356 
chloroform ; readily soluble in alcohol and in dilute alkaline sulutions 

Ita existence in the bile is doubtful. 

Bauprasty—C, ,H,,N,O,(?)—exiata in human gall-stones, in ox-all, and 
in icteric urine. ‘it {4a black, shining substance, insoluble in H,O, ether, 
and chloroform ; soluble in alcohol and in alkaline solutions 

Unonuis — Hydrobilirubin —C,,H,,N,O,.—Under the name urobilin, 
JafFi described a substance which he obtained from dark, febrile urine, 
and which he regarded as the normal coloring matter of that fluid ; subse- 
quently he obtained it from dog’s bile and from human bile, from gall- 
ftones and from frees. Stercobiln, from the fowes, is identical with 
urobilin. 

Urinary pigments.—Our knowledge of the nature of the substances 
to which the normal urinary secretion owes its color is e 
factory, Jaffé in his discovery of urobilin shed but a transient light upon 
the question, as that substance exiats in but a small percentage of normal 
urines, although they certainly contain a substance readily convertible into 
it, Besides the substance convertible into urobilin, and sometimes urobilin 
itself, human and mammalian urines contain at least one other pigmentary 
body, uroxantiin, or indigogen. This substance was formerly considered 
aa identical with indican, a glucoside existing in planta of the genus Tati, 
which, when decomposed, yields, among other substances, indigo-blue. 
Uroxanthin, however, differs from indican in that the former ia not de- 
composed by boiling with alkalies, and dées not yield any glucose-like 
substance on decomposition ; the latter is almost immediately decom- 
posed by boiling alkaline solutions, and, under the influence of acids and 
of certain ferments, yields, besides indigo-blue, indiglucin, a sweet, non- 
fermentable substance, which reduces Febling’s solution. 

Uroxanthin is « normal constituent of human urine, but is much in- 
creased in the first stage of cholera, in cases of cancer of the liver, Ad 
son's disoase, and intestinal ol ion. It has also been detected in the 
perspiratio 

In examining the color of urine it should be rendered strongly acid with 
HNO, or HCl, and allowed to stand six hours to liberate combined pi 
ment, and then examined by transmitted light in a beaker three inches in 

ameter. 

Melanin is the black pigment of the choroid, melanotic tumors, ex] 
skin of the negro; and oncurs pathologically in the urine and deposited in 


passages. 
PART III. 


LABORATORY TECHNICS. 


Carmerrr is essentially a science of experiment; and not only js a 
knowledge of ita trutha much more rapidly and easily acquired by the stu- 
dent througi' the actual performance of experiment, than by any amount 
of reading or attendance upon illustrated lectures ; but it is even doubtful 
whether a thorough knowledge of the facts and theories of the science can 
be obtained in any other way than by personal observation. 

A description of the various manipulations of the general chemical la- 
boratory would fill volumes. A short account of the more prominent of 
those required in astudy of rudimentary chemistry, and in those pro- 
ceases of analysis which are likely to be of service to the physician will, we 
believe, not be out of place in a work of this nature. 


GENERAL RULES. 


“Cleanliness,” said John Wesley, “is next to godliness.” The chemist, 
whatever his supply of godliness, must be thoroughly imbued with the 
spirit of cleanliness ; not 80 much as regards himself, for he who fears to 
soil his fingers is not of the material whereof chemists are made, but as 
regards the vessels and reagents which are his tools. Any substance for- 
eign to the matter under examination and the reagents used, whatever be 
its nature, is dirt to the chemist. 

Glasa vessels should always be cleaned as soon ss possible after using, 
as foreign substances are much more readily removed then than after 
they have dried upon the glass. Usually rinsing with clear water, and 
friction with a probang or bottle brush ia sufficient ; greasy and resinous 
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xceedingly unsatis- pered 
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substances may be removed with KHO solution ; and other adherent de- 
posits usually with HCl or HNO,; the alkali or acid being removed by 
clear water. After washing, the vessels are drained upon a clean surface, 
and are not to be put away unless perfectly bright. 

‘Order and systein are imperative, ly if several operations are 
conducted at the oame time. If there be ‘'a place for everything, and 
everything in its place,” much time will be 5] If « process be of 
such a nature thet it requires a number of vessels, each vessel should be 
numbered with a small gum label, and the notes of the operation should 
indicate the stage of the process in each vessel. 

The habit of taking foll and systematic notes of experiments and 
analyses in a book kept especially for the purpose, is one which the stu- 
dent cannot contract too early. He will be surprised, in looking over and 
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comparing his notes, at the amount of information he will have collected in 
a short time; much of which, had the memory been trusted to, would 


have been lost. 
REAGENTS. 


The stock of reagents required varies, of course, with the nature of the 
work to be done ; from the small number required in urinary analysis, to 
the array on the shelves of a fully appointed analytical laboratory, 

Thelig juid reagents and solutions should slways be kept in glass-stop- 

(the 4} 5 bottles, with labels blown in the glass, serve very 


well). The solid reagents may be kept. in cork-stoppered or, preferably, 
glass-stoppered bottles. The ordinary glass stoppers should never be laid 
upon the table, lest they take 


particles of foreign matter and contami- 
nate the contents of the bottle ; but should be held between the third and 
little fingers of the left hand. 

‘The reagents required for ordinary urinary analysis are: 


Ritossa, Potaniem os 
Buena a, ‘vein bya, Pliage tna, 
seduced 

Those required for ordinary qualitative analysis are : 

1% 8, dAmmoniom carbone, Beslom chore, 
Suipsee tad, Sediam carbonate Stagnatoan lpia, 
end, Fs ‘owphatn Banco, 
Tnedem ferzeanian iRoyents ners, 
Ammonium sulphide, Potanaium ferricyanide, Merourte chloride, 
Army tye Potanim snipocyante, Bibl seat, 
Remeton Heewstan coreesin Finzi shee 


The chemicals must be C.P. (= chemically pure); and the solutions 


Fig” must be made with distilled H,O. It is well to put corresponding num- 
oes ok cel’ ote aa shphper sol fovea tne tesserae weed 
cleaning. 

GLASS TUBING. 
‘The tubing used in making all usual connections and is the 


tubing. When the tube iat be. strongly 
heated, Bohemian tubing must be used. The fashioning of tabing of the 
diameter generally used for gaa connections is a simple matter. 


Bending is done by heating the tul 


at the desired point in an ordinary 

flame (not a blow-pil e), without rotating it, until softened ; re- 
Boring trims the flame'end bending foward that eurlace which waa nesr- 
est the orifice of the gas jet. 


Fra. 42. 
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Closing. —For thia and other operations with glass tubing, the glass- 
plower's flame, obtained with a burner (Fig. 43) which permits of the in- 
jection of air into the gas flame, is required. To make a test-tube a piece 
of tubing of the length of two test-tubes is drawn out at the middle (see 
below). The small end of each piece is then heated and 

the superfluous glass removed by a warm glass rod, 
which ia brought into contact for an instant and then 
drawn away, The closed end is then heated during 
rotation until soft, and rendered hemispherical by 
gently blowing into the open end, ‘The open end is 
then heated and while hot formed into a lip by a cireu- 
lar motion with a hot iron wire. 

Drawing out consists in heating the tube at the 
point desired, during rotation, and drawing it apart 
after removal from the flame, 

Joining. —Two pieces of tubing of different diame- 
ters may be joined end for end if they be of the same 
kind of glass, The ends of each are closed, heated, 
and blown out into thin bulbs. The bulb is then 
broken off, the ends heated, pressed firmly together, 
and re-heated during alternate pressure and drawing 
apart, and gentle blowing into one end while the other 
is closed, until au even joint is obtained. 

Stirring rods are male by cutting glass rods to the 
required length and rounding the ends by fusion. 


COLLECTION OF GASES. 


Gases are collectéd over the pneumatic trough, by displacement of air ; 
or over the mercurial trough. 

In the pneumatic trough (Fig. 44) gases are collected over water in 
bell jars filled with that liquid, This method of collection can only be 
used for insoluble or sparingly soluble gases ; and if heat have been used 
in the generation of the gas the disengagement tube must be removed from 
the water before the heat is discontinued, to avoid an explosion. 
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Soluble gases are collected over mercury or by upward or downward 
displacement of air, according as they are without action on Hg, or heavier 
or lighter than air. 


Fro, 44. 


SOLUTION. 

‘As the particles of liquids can be brought into closer contact than those 
of ec!:4s, reactions are usually facilitated by bringing the reagents into solu- 

on or into fusion. 

‘Ata given temperature solution of a solid 
is more rapid the greater the surface exposed 
to the solvent, ie, the greater the degree of 
subdivision. 

Ordinary salts are ground to powder in 
Wedgwood or glass mortars. Very hard sub- 
5 stances are first coarsely powdered in steel mor- 

tars and then finely ground in agate mortars. 

d Soft substances are best subdivided either by 
hashing, as in the case of muscular tissue, or 

by foreing through the meshes of a fine sieve, 

4 as in the case of white of egg, brain tissue, ete. 

‘When only certain constituents of the sub- 

stance are to be dissolved, percolation may be 

resorted to. The substance to be extracted is 
packed in a percolator in such a manner that 
the extracting liquid filters through it slowly. 

When the solvent is a volatile liquid—ether, 
chloroform, carbon disulphide—extraction is 
best accomplished in an apparatus such as that 
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shown in Fig. 45, in which the liquid is boiled 

in A; the vapor passing through a, b, is liquefied in the condenser and 
flows back over the substance in B. The extract collects in A. 
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PRECIPTITATION—DECANTATION —FILTRATION— WASHING. 

When the conversion of an ingredient of a solution into an insoluble 

compound, and its separation from the liquid are desired, both the liquid 

and the reagent should be in clear solution, and the latter should be added 

to the former, which has been warmed. The vessel is then set in a warm 


Fou a fia, #. 

place until the precipitate has aubsided, few drops of the precipitant are 
added to the clear liquid, and if no cloudiness be produced the precipita- 
tion is complete. Precipitation should be effected in Erlenmeyer flasks 
(Fig. 48) or in precipitating jars (Fig. 47) that the precipitate may not 
collect on the sides, and may be readily detached by the wash-bottle 

Precipitates are separated from the liquid in which they have been 
formed by decantation or filtration. S 


¥10, 

the precipitate to subside and pouring 
off the supernatant liquid ; it should always be employed as s preliminary 
to filtration, and is sometimes used exclusively, when the precipitate is 
on clear water and decanting it until it no 


washed bs tedly 
ge aay he 


In pouring liquid from one vessel to another it should be guided by a 
glass rod, as shown in Fig. 48 ; the outer surface of the lip of the pouring 
‘vessel having been slightly greased. 

‘Fruraarion is resorted to more frequently than decantation. Filters are 
made from muslin, paper, asbestos, or glass wool. 


ar 
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‘Decawtation consists in 
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Mualin filters are only used for coarse filtration. 

Paper filters are the most frequently used. For coarse work the ordinary 
gray or German white paper is used ; but for analytic work a paper which 
leaves but @ small amount of ash is required ; the best now in the market 
is Schleicher & Schiill’s Nos. 597 and 589. The filter should be taken of 
such size that when folded it will be smaller than the funnel in which it is 
to rest. It is folded across one diameter, and again over the radius at 
right angles to the first diameter ; one of the four layers of paper, then 
seen at the circular portion of the filter, is separated from the other three, 
in such a way as to form a cone. The filter so formed is brought into the 
funnel, and, while held in position by a finger-nail over one of the folds, is 
wetted with water from the wash-bottle. After the paper has been brought 
in contact with the funnel by a glass rod, the liquid to be filtered is intro- 
duced, care being had not to overflow the filter, and to allow any superna- 
tant liquid in the precipitating jar to pass through, before bringing the 
precipitate itself upon the filter. Funnels used for filtering should have 
an angle of 60°, and a long stem, the point of which is ground off at an 
acute angle. 

Asbestos and glass wool plugs loosely introduced into the stem of a fun- 
nel, are used in filtering such liquids as would destroy paper. 

For filtrations which take place slowly the silterpuniy is now exten- 
sively used. It is simply an appliance for exhausting the air in the stem 
of the funnel, and thus taking advantage of atmospheric pressure. A sin- 
ple and effective form of pump is that shown in Fig. 49, in which the 
water (under 10 feet or more of pressure) enters at a and aspirates the air 
from } through c, When the pump is used a small cone of platinum 

863 
~vust be placed at the apex of the funnel to support the point of the 

«¢, which would otherwise he ruptured. 

When the precipitate has been collected upon the filter, it must be 
washed until free from extraneous matter. This is effected by blowing into 
the tube a of the wash-bottle, Fig. 50, while the end of the tube 4 is held so 
as to deliver « gentle stream into the filter ; care being had that the precipi- 
tate ia not lost by spurting, overflowing, or creeping up the sides of the 
funnel. ‘The completeness of the washing is not to be guessed at but is to 
be judged by adding reagents, suitable to the case, to portions of the fil- 
trate until they fail to cause a cloudiness. 


EVAPORATION—DRYING—IGNITION,. 


The 


Evarorations are, usually conducted on the sand- or water-bath. 
By its 


sand-bath is simply a flat, iron vessel, filled with sand and heated. 
use the heat is more evenly distributed than with the naked flame. 

The water-bath, usually of the form shown at @ Fig. 51, is used where the 
temperature is to be kept below 100° (212° F.). It should alwayx be used 


in evaporating liquids containing organic matter, and care should be had 
that it does not become dry. 


Fa, 51 


Fu, 98, 


In eases where it is desired to boil an aqueous liquid in a glass or porce- 
lain vessel; this is supported on a piece of wire smuze and a Bunsen 
burner or spirit lamp brought under it (Fig. A pieco of chect iron 
muy be substituted for the wire ganze, with flat-bottomed vessels The 
outside of the hented vessel must be dr, 

In heating liquids in test-tubes. the month of the tube must be held away 
From the person, Ttris best held by a piece of thick paper bent around the 
‘upper end of the tube (Fig. 53), The tube should be heated near, not at 
its bottom. 

Th no case should flame, or the sand of the sand-bath, come in contact 
with a glass vessel above the level of the liquid within. 

Daviva ix always necessary as s preliminary to weighing, whether the 
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substance is hygroscopic or- not. It is usually effected in water ovens 
(Fig. 54), if. temperature of 100° (212° F.) be aufticient ; or in air ovens, 
somewhat similarly construeted, if a higher temperature he desired. As a 
substance can never be accurately weighed while it is warm, it is removed 
from the oven and placed in the desiceator (Fig. 55), over H SU, or CaCl, 
until it has cooled. 


Fie. 54 


Fra. 53, 


In cases where the substance would be injured by elevation of tem- 
perature, it is dried hy allowing it toremain in the desiceator until it ceases 
to lose weight. 

loyrriow hus for its object the removal of organic matter by burning, 
and is conducted in platinum or poreelain crucibles, If a filter and pre. 
cipitate are to be ignited, they are first well dried ; as much as possible of 
the precipitate is detached and brought into the crucible, placed upon a 


sheet of white paper; the filter, with adherent precipitate. is then rolled 
into a thin cone, arommd which a picce of platinum wire is wound ; bj 
means of the platinum wire the filter is held in the flame and burnt; the 
remains of the filter are then added to the coutents of the crucible, which 
is supported in the position shown ay Fi. 58, in whivks it is acated, ab first 


365 
moderately, and the heat gradually increased to bright redness, at which 
it is maintained until no carbon remains. Before weighing, the crucible is 
to be cooled in the demceator. 

In igniting it must not be forgotten that mineral substances may be 
modified or lost. Carbon at high temperature deoxidizes easily reducible 
substances; alkaline chlorides are portly volatilized; winural bases com- 
bined with organic acids are converted into carbonates. In every instance 
only that amount of heat which is required is to be applied. In some 
cases it in well to arcelerate the oxidation by the addition of ammonium 


nitrate. 
WEIGIING. 


‘The balance, Fig. 57, should always be kept in a glass case, containing 
n vegsel with CaCl, and in a situation protected from the fumcs of the lab- 
oratory. The weights should be kept in a box by or in the balance case, 
which is to be closed when not in use. 

In weighing observe the following rnlea: 

(1.) See that the balance is in adjustment before using, especially if 
more than one person use it. (2.) Always put the substance to be weighed 
in the same pan, usually the left hand one, and the weighta in the other. 
(3.) Never bring any chemical in contact with the pans, but have a pair of 
large watch-glasses of equal weight, one in either pan. Pieces of paper will 
not serve the purpose. (4.) Never add to or remove from either pan a 
weight of more than 0.5 gram without putting the balance out of action. 
(5.) Never weigh anything warm. (6.) Ve weighing a substance which has 
been dried do not connder the weizht correct until two successive weigh 


GRANDDAD'S BOOK OF CHEMISTRY 


ae 


i " ae 


ings, with an intervening drying of a half hour, give identical reeults. (7.) 
308 
In whling the weights, do so in regular order from above downward. 


3) 
« the weights, reckon the amount first by the empty holes in the 
box. aid then tally in replicing the weights, (.) Substances liable to ab- 
sorb moisture from the air are to be weigher in closed vessels Thus, 


when a filter and its ndherent precipitate ure to be weighed together, they 


must be phiweit between the two watel-lasses (Fig. 58) as soon as taken 
from the drying oven ; one of the wateh-glasses being used to support the 
filter in the’ oven 


MEASURING- 


The principle upon whic 


VOLUMETRIC ANALYSIS. 


volumetric 


rdysis is based is that by deter- 


grams to the litre, and we find that 12 c.e. of this solution precipitate all 


the cliorine from 10 ¢ ¢. of a solution of NaC, it follows that the NaCl so- 
lution contains 70.20 grams of that substance per litre, because = 
NO,Ag + NaCl = NONa + AgCl 
it rs + THs 


ani therefor each ec. of the NO,Ag solution will accurately precipitate 
0.0585 grm. NaCl; but as it has required 12 cc. of the NO.Ag solution to 
neutralize 10 ¢.¢. of the NaCl solution, the latter contaius 0.0585 x 12 = 
0.702 grm. NaCl or 1,000 contain 0.702 ~ 100 = 70.20 grms. NaCl. 
It is obvious, therefor, that the vue of volumetric methods depends, 
among other things, greatly upon the accuracy of the x(adard solutions, 
as the solutions of known strength are called, and 
upon the accuracy of the measurements of volume. 
A standard solution containing in a litre of liquid 
anuaber of yrams of the active substance. equal 
to its molecular weight. isn vormal solution ; one 
containing ,', that a decinormal solution. 
An indicator is a substance which, by some char- 
acteristic reaction (end reaction), which will oceur 
only when the substance to be determined bas been 
completely removed. iudicates the point when a 
}roper volume of the standard solution has been 
addde 
The apparatus required for volumetric analysis 
consists of 
(1) A lifve-flask (Fig. 59); flask of such size 
when filled to the mark on the neck; at the temperature for which 
8 veen graduated, it contains exactly 1,000 ce. of water. 
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(2.) A burette, which ie a glass tube graduated into cubic centimetres, 
ha stopeock or pinchcock at its lower extremity. ; 
wag) A eorion Pf pipelics (Fig. 60), which ure glass tubes, having bulbs 


>_> 


Fro, 60, 


blown upon them of such size that when they are filled to a mark on the 
tube above the bulb, they contain a given number of cubic centimetres. 
'4.) Small beakers ; stirring rods; bottles for standard solutions. 
fi ‘making a standard solution the object to be attained is to have a 
solution, one litre of which shall contain a known quantity 
of the active material. If then in the formula for the nor- 
mal solution of silver nitrate : 


170 grams. 
1,000 ce. 


we weigh out the NO,Ag on the one hand, and measure 
the H.O on the other, ‘and mix the two, we will have, not 
what is desired, a solution containing 170 grms. NO,Ag in 
1,000 c.c. H,O, but a solution of 170 grms, NO,Ag in 1,000 
+ zee. HQ, in which « = the volume occupied by the 
NO,Ag. Therefor, in making standard solutions, weigh 
out the active substances; introduce them into the litre- 
finsk; and then fill that to the mark with H,O. Too much 
caution cannot be used in having pure chemicals and mak- 
ing accurate weighings in preparing volumetric solutions ; 
indeed the great disadvantage of the use of these methods 
by physicians is that the solutions which they use are care- 
lesaly prepared and, consequently, the time which they spend 
in obtaining accurate, but seemingly accurate results is 
worse than thrown away. 

‘To use a volumetric solution it is poured into the bu- 
rette, whose stopcock has been closed, until above the o 
mark ; the stopcock is then slightly opened 90 #8 to expel 
ali air from the delivery tube. The float (Fig. 61) is now 
introduced from above, and touched with a glass rod to 
free it from adhering air-bubbles; and the solution allowed to tlow out 
from below until the mark on the float is opposite the o of the burette 
All is now ready for use ; a given quantity of the solution to be analyzed 
is measured into a pipette and placed in a beaker, a few drops of the inli- 
cator solution are added, and the standard solution allowed to flow in until 
the end reaction is reached. The reading of the burette is then taken and 
the calculation made. eae 


SCHEME FOR DETERMINING THE COMPOSITION OF CALCULL 


1. Heat a portion on platinum foi 
a, It is'entirely volatile . 


6. A residue remains : 5 
2. Moisten a portion with HNO, ; evaporate to dryness at low 
add NHHO : 
a. A red color is produced . 
b. No red color is produced 
8, Treat a portion with KHO, without heating 
a. An ammoniacal odor is observed ‘Ammonium urate. 
6. No ammoniacal odor .. ». Uric acid. 
4 a The HNO, solution becomes yellow when evaporated ; the 
ellow residue becomes reil\lish-yellow on addition of 
EHO, and, on heating with KHO, violet red. -Xauthin. 
b. The HNO, solution becomes dark’ brown on evapora- 
tion = Cystin. 
5. Moisten » portion with HNO,; evaporate to dryness at low heat ; 
add NH.HO: 


heat; 


3 
4 


a. A red color is produced . 6 
6. No red color is produced 9 
6. Heat before the blow-pipe on platinum foil 
a. Fuses i ae T 
b. Does not fuse . 8 
7. Bring into blue flame on platinum wire 
a. Colors flame yellow . . Sodium urate. 
b. Colors flame violet .. Potassium urate. 


8 The residue from 6: 
a. Dissolves in dil. HC] with effervescence ; the solution forms 
‘a white ppt. with ammonium oxalate... . Calcium urate. 
4 Dissolves with slight effervescence in dil. H,SO, ; the solu- 
tion, neutralized with NH,HO, gives a white ppt. with 
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HNa,PO, . 


+ ----Magnesium urate, 
on platinum foil : 
Ai 


8. Not alkaline . 
11. The original substance dissolves in HCI: 
a. With effervescence . Caleium carbonate. 
b. Without effervescence Calcium oxalate. 


Nore.—A fresh portion of the powdered calculus is to be taken for each 
operation except where otherwise stated. 


val 
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SCHEME FOR DETERMINING THE COMPOSITION OF AN IN- 
ORGANIC COMPOUND. SOLUBLE IN WATER OR IN ACIDS. 


Derermination or Bases. 


Acidulate with HCl: 
a. No ppt. is formed. . t 
4, A white ppt. is formed 2 


2. Add HCl drop by drop to complete precipitation, collect on filter, 
wash : 
a, Filtrate 5 
b. Precipitate ary 
3, Treat ppt. on filter with boiling H,O, test filtrate with HS 
@ HIS produces a black or brown color . . 
b. IES does not cause darkening 4 
4. Treat ppt. on filter with NH HO : 
@. Ppt. turns gray or black .”. 
6. Filtrate gives white ppt. with HNO, 
5. Pass H,S through clear, acid liquid 
a. No ppt. is formed 18 
b. A ppt. is form 6 


6. Treat with H,S, with occasional warming, to complete precipitation ; 
collect ppt. on filter; wash with H,O containing trace of HS: 
a, Filtrat . 
b. Precipitate . 2a 
7, Treat a portion of ppt. with NH,HS, warmed in test-tube : 
a. Ppt. is dissolved é . 
6. A residue remains undissolved +18 


8, Dry the remainder of ppt. from 6, mix it with equal parts of Na,CO, 
i into red-hot porcelain 


and NaNO,, and throw mixture in small portions in 
Jue in HO; filte 


crucible ; when cold dissolve res 


a Filtrate, Pa 
6, Residue ‘ ’ +10 
9, Add to the filtrate NH,HO,MgSO, Ci, ib inside of 


test-tube with glass rod : 
aA white, crystalline ppt. forms immediately or after a 
time... . Arsenic. 

b, No ppt. forms , 
10. The residue 


a. White. . Rett 
». Brown or g 12 
11. Heat a portion of the residue in a platinum cspsule with HCl, 
place s small piece of Zn in liquid : 
a, The platinum surface tutne black ... . Antimony. 
», The HC! liquid, removed by decantation, gives a white ppt 
with excess of HgCl, sol.......... 
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12. The original solution : 
a, Gives'a brown ppt. with FeSO, sol Gold. 
b. Does not give x brown ppt. with FeSO, sol., but gives a 
yellow ppt. with KCI sol.......00.0.. 2 Platinum. 
13. Wash undissolved residue and boil with dil. HNO, in poreelain 
capsule, filter: 
a. Viltrate....... . 14 
b. Residue (if any) ey 


14, Add dil, H.SO, to a portion of filtrate, warm, and let stand some 


time : 
a, A ppt. forms, Mix whole of filtrate with HSO, dil., evap. 
over water-bath, extract residue with HO, filter, and 
treat filtrate necording to 15 Lead. 
b. No ppt. forms .. 15 
15, Add NH,HO to remainder of filtrate (or to filtrate from 14 a): 
a. A ppt is formed. Filter and test filtrate according to 
LAER Ltt Se gts ats Las sista Arete Biemuth. 
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b. No ppt. is formed 16 
16. Add SO, and CNSK to the liquid, evaporate, dissolve residue in 
H,0, add H.S to solution : 
a. The solution 15}. was blue .. 
6. The treatment 16 produced a yellow ppt. 
17. Is black, dissolves in aqua regia, and the solution gives a gray 
ppt. with SnCl, ........ Ste Meee agree Mercury(ic). ie 
18. Boil portion of liquid to expel H.S, add a few drops HNO,, boil, 
add NH,HO just to alkaline reaction, add NH,HS : 
a. Neither NH HO nor NH,H® caused ppt. 
». NH.HS caused ppt, NIJ (HO did not 
c. NHHO caused ppt 
19. The original liquid is 
a. Neutral...... 
b, Alkaline or acid . ye 98 
20, Add to remainder of liquid 5a. or 6 a, NH,Cl, NH,HO just to alka- 
line reaction, and excess NH,HS, warm, filter, wash; 
a. Filtrate. iets 
6. Deposit. 
21. The deposit is 
a. White. 22 
4. Colored . ashe 26 
22. Dissolve deposit in small quantity HCI, boil, concentrate to small 
bulk, add NaHO, boil some time : 
a. A ppt forms, which afterward dissolves... 
6. A ppt. forms, which does not redissolve . 
23, The solution 22 a. is divided into two parts : 
a. Treated with a small quantity of H.S yives a white ppt. Zine. 
b, Treated with HCI to acid reaction, and then with slight 
excess NH HO, gives, when heated, a white ppt. insol 
uble in NH,Cl... seeeteee er eee se eddduminium, 
24, Dilute, filter ; test filtrate for Zn and Al as in 23, Dissolve ppt. in 
HCl, evaporate to small bulk, dilute, neutralize nearly with Na CO, add 
BaCO,, filter, after standing : 


31 
21 


23 
24 


871 
a Filtrate, treated with H,SO, and again filtered, gives solu- 
tion which, when made alkaline with NaHO, gives white 


ppt with HS ae Zinc. 
6, Residue (if any), heated with Na,CO, in outer blow-pi 
flame, gives bead which is green when bot and bidiar. 
green and opaque when cold.............. Manganese, 
5. The deposit ia: 
2. Completely «dissolved in dil. HCI. 26 


6. Not dissolved in dil. HCI .. QT 


26. Boil to expel H,S, add HNO,, boil, filter. Concentrate, add excess 
NaHO sol,, boil, filter from residue b.: 
a. Filtrate. Test for Zn and Alas in 23. 

b. Divide residue into 3 parts : 

aa, Dissolved in HOI dil. gives red color with CNSK.. Iron. 

bb. Fused with CO,Na, and KCIO, forms yellow mass, 

which forms yellow sol. in H,O... Chromium. 

cc. Treated as in 24 6. gives same results... .. Manganese, 


27. Filter, wash, examine filtrate according to 26. Heat portion of re- 
flame 


sidue with borax on platinum wire in blow-pij 
a. A transparent blue bead is obtain: Cobalt. 

b. A bead is obtained, which is yellow when hot, nenrly eolor- 

less when cold. ickel 


28. Add to remainder of liquid 5a. or 6 a., NH,Cl, NH.HO just to alka 
line reaction, and NH,HS, warm, filter: 
a. A residue remains . . 29 
4. No residue remains : SPREEO, 
29. Treat filtrate as in 30, Examine residue for Ni and Co as in 27. 
30. Boil to expel HS, divide into 2 parts: 
a. Add dil Hi Ita ppt, form, filter, wash, fuse ppt. 
with Nu,GO,,' wash, dissolve in HCl, ‘and test sol. for 
Ca, Ba, and Sr, according to 32. 
b. Heat with HNO, test small portion for Fe with CNSK, 
add Fe,Cl, evaporate, add H,0,Nq,CO, to near neu- 
tralization, and BaCO,; stir, let stand until liquid is 
colorless. Separate ppt. aa. from filtrate bb. : 
aa. Boil ppt. with NaHO sol, filter ; test filtrate for Al by 
23 6. and residue for Cr by 26 bb. 
bb. Mix filtrate with few drops HCl, boil, add NH,HO and 
NHHS. If a ppt. form, test for Mu and Zn, as in 
24. If no ppt. form, mix sol. with excess H,SO,, 
filter, add excess NH.HO and (NH_),C,O,, filter, add 
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HNa,PO, to filtrate, a white ppt........ Magnesium. 
31. Add to a amall portion of the liquid NH,Ci, (NH,),CO, and NH, 
(0, warm : 
a, A ppt: forms , 32 
b, No ppt. forms 
32. Treat the whole of liquid with NH,Cl, (NH.),CO, and NH,HO as 
in 81, filter : 
a, Filtrate .. e 36 
®. Precipitate . 33 
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uantity dil HCl, evaporate over water- 
bath, disolve in litte HO, add Oa80, to a smal portion of liquid : 


33. Wash, dissolve in small 


a. A ppt. forms, 
b. No ppt. forms 
34. Add H,SiF, to another portion of solution 33 : 
a. A ppt. is formed, A portion of the original solid colors 
e Bunsen flame green Barium. 
& No ppt formed. A portion of the original solid colors 
the Bunsen flame red........s00ee005 . + Strontium, 


Mix another portion of liquid 38 with oH, 


white 


Pi i 
36, Add HNa,PO, sol. to a small portion of liquid, rub inner surface 
of test-tube with glass rod : 

a A white, eystaline ppt 


d. No ppt. ; 
87. Evaporate, ignite, dimolve in small quantity HO, di 
into two parts : 
a. Forms yellow, crystalline ppt. with PtCl, ; colors flame vio- 
let (observe through blue . Potasti 


& Produces crystalline ppt. wi 
colors flame yellow. . 


38, Triturate original substance with CaH0, and H.0; it develops 
an odor of ammonii Les. .dmmonium, 


Derenunurion or Muverat Actos. 


After determination of bases, bear in mind what acids can 
form soluble salts with the bases found (see Table L, p. 54), and Innit the 
search to those. Examine separate of the original solution ac- 
cording to 1, 3, 4, 8, 10, 12, and 13. 


1. Add HCI: 
a. Effervesces . 
& A gelatinous ppt. is formed 


2 The gas given off in 1a. has: 
No odor, and forms » white ppt when passed through 


lime-water 
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4. An odor of rotten eggs, and blackens paper moistened 


with POOH), ssc. .ceseocstsesesoseesse Sulphide, 
3. tM yal pple add sol AgNO, ea NE BO: 
iow 
renee ppt. ate 


4 ee Ba(XO,)y snd, if wed, ada NHHO to fant allaine rection 
a. No ppt. formed . 
b. A ppt is formed 


“Sapte 
SAB, 


6. Trent another portion of 4 6. or 5 a. with soetic acid : 
a. It dissolves completely, ..... -Phophate, 
2: Tt does not disealve completely 
7. Filter: 
a. Pileate (a sbeonce of tae) gives white Prt with N NHHO, 


9. Filter ; treat ppt. with HNO, 
a. It dissolves completely 
& It does not disedive oomapletely 
10. The solid substance : 

a. Produces a yellow color with H,SO, ..... 

4, Does not produce a yellow color with H,80, 
11, Divide liquid 9 a, into 4 

@ Gives ‘white ppt. with NEO, NHL and Mg 

80, Phouphate. 


b Acidclated slightly 


12. The original liquid gives : 
a. A blue color with a drop of chlorine water and starch 


paste 
6. A blue ppt with sol FeSO, + Fe (80, 
¢. Is.colored yellow or brown by chlor 
not react as in 12 a. 
d. Ppt. 8 a. ia readily sol : Chloride. 
13. Heat the dry salt with Cu and H,S0, and conduct the as through 
sol. Fe(SO,),, which it tune brown ...... oN 


but soluble in 


sparingly soluble in 1,0, 


apitals indicate common substances, 


C 
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acids. 


in 


Frezenrvs, 


insoluble in H,0 andacids, W-A 
soluble 


216 
874 


aq 


3 NO, 
92,0 and node AT = lasotanhe 


TABLE I. 
A or a= insoluble in Hy 


/-1 = sparingly soluble in’ 


acids. 
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W or w = soluble in H,0. 
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AcENAPHTHALENR, 924 palmitic, 196 
Acetamide, 209 parabanic, 262 
‘Acetanilide, 915 paralactic, 244 
‘Acetone, 204 shorie, 278 parietic, 325 
Acetones, 208 ‘pelargonic, 196 
‘Aeetyl, 301 entathioaic, 67 
drate, 193 
hydeid 21 Derohlorie, 00 
ipparic, 812 302 
‘Achrosdextrin, 205 hyanio, 191 5 surous, 298 
Ae atte, 8 ventas Phootnte: 199 
ti, H i 
terylio, 294 ‘Brarieaies St phosphomolybdie, 104, 881 
adipio, 246 hydrobromio, 59 phosphoric, 83 
allanturio, 263 ydrochlorie, DY phosphorous, 83 
amidoncetio, 200 hydrocyanic, 326 phosphotungstic, 104 
ainidobutyric, 212 hydroferrieyanio, 328 Tuthalie, 3tT 
amidocaprote, 212 hydroferrocyanie, 898 Pieric, 306 
amidopropionic, 311 hydrofluoric, 54 pimelic, 246 
amidovalerianie, 219 hydrefinosilicte, 108 Piperic, 343 
angelic, 225 hydrosulphurio, 64 pivalic, 196 
arachaio, 299 hydrosuipharoas, 67 plumbie, 119 
arachic, 197 hydurilic, 968 pneumic, 231 
arsenic, 88 hyocholic, 216 prebnitic, 311 
nrpertenay 86 hyoglycocholio, 218 Propionic, 194 
atropio, 341 hyotaurocholic, 216 propylacetic. 195, 
uri, 108 eypobromous 80 protocatech uso, 380 
azelalc, 246 bypochlorous, 58 ‘promi, 326 
benio, 191 hypogaie, 268 pyroantimonic, 98 
bensoic, 312 hyponitric, 74 pyroarsenio, 88 
bismuthic, 198 hyponitrous, 75 pyrobiamuthic, 128 
boracio, 101 plat ere mone ad pyroborio, to. 
vor it, Sees So reali, 208, 
‘batylactio, 289 fodie, 63 2) 88 
butylformic, 195 isethionic, 231 pyrosulpharic, 69 
butyric, 104 isethionurio, 231 pyrotartaric, 277 
oachoutannio, 830 isobutylformic, 195 pyroterebic, 224 
contfeic, $90 isobutyric, 195 pyruvic, 277 
oaffetannic, 880 isopropylacetic, 195 ‘quercitannic, 380 
camphic, 281 feovaleric, 195 quinio, 887 
‘oampholic, 281 ftaconio, 278 perc 
jo, 106 Ynctic, 244 quinovatio, 829 
‘eaproio, 196 levotartaric, 278 Quinovle, $29 
oaprylio, 196 laurie, 196 tacemie, 276 
‘oarbazotio, 306 laurosteario, 196 Theic. 335 
coarbolio, 803 leuclo, 212, 282 Tooaltin 948 
‘carbonic, 288, 385 Mnoleic, 260 rosolic, 368, 300 
coarotic, 900 Utito, 200 salicylous, 310 
ehenosholie, 216 salicylic, 812 
ebenotanrocholie, 916 malic, 965 Santen; 329 
id, chlorie, 50 "4 ‘sarcelactic, 
felt sro, 8 margaeles 107 sebacic, 240 
cholalic, 216 Sree sliicotungatic, 104 
choleio, 215 meee er stannic, 126 
Parra mellitie, 311 mate. Oe ant 
ehotio, ‘ sul 
jlonie, 314 snataborie, 101 succinic, 248 


chromic, 106 
ohrysophanic, 898 
einnamic, 263 
citraconic, 278 
citric, 277 
convolvulinic, 829 
creaylic, 808 
erotonic, 225 
oyanio, 328 
cyanuric, 252 
deoylic, 196 
delphinic, 198 
dooxyglatanic, 246 
dextrotartario, 376 


dichromic, 106 

dilactle, 245 

aisnlphanilic, 314 

disulpharic, 68 

ditartarie, 277 

aithionio, 68 

laidic, 296 
iroglacic, 278 

ethalic, 196 

ethyidiscetic, 204 

ethylenolactic, 244 

ethylidenelactio, 244 

sthylsniphuric, 198 

ferric, 110 

formic, 191 

gndinic, 270 

gallic, 318 


metantimonic, 96 
metantimonous, 98 
metaphosphorie, 88 
metarsenic, 88 
metastannic, 126 
metatungatio, 104 
methylerotonie, 25 
monochloracatio, 198 
morintannic, 380 
muriatic, 57 
myristic, 196 
nieotic, 247 

nitric, 76 
nitrohydrochlorie, 57 
nitromuriatio, 57 
nitrosonitrie, 76 
nitrous, 75 

nonylic, 196 
Nordhausen, 69 
octylic, 196 
eonanthylic, 196 
oleic, 226 
orthoantimento, 98 
orthoarsenic, 88 
corthoborie, 101 
orthophosphorie, 88 
cosmic, 104 

oxalic, 248 
oxaluric, 263 
oxybarbituric, 263 
oxybenzoie, 312 
oxyphenie, 297, 307 
oxyvaleric, 282 


salphanilio, $14 
salphooyanic, 828 
sulphin 320 
sulphindylio, 420 
sulphoglucic, 283 
salphorinio, 198 
sulphuric, 67 
sulpharous, 66 
sulphydric, 64 
tannic, 380 
tartaric, 276 
tartralic, 277 
taurocarbamfc, 281 
taurocholic, 215 
terephthalic, 811 
tetrathionie. 67 
trichloracctio, 198 
trichromic, 106 
trimellitic. 811 
trimethylacetic, 196 
trinitrophenic, 308, 306 
trithionic, 67 
tropio, 341 

ulmic, 283 

uric, 360 

urous, 219 
valerianic, 195 
vanillic, 311 


violuric, 268 
Acids, 18 
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biliary, 214 
diatomic and dibasic, 246 
diatomic and monobasic, 283 
fatty, 191 
mineral, 57 
monobasic, 191 
valerianio, 195 

Acolyctine. 842 
‘Acouiine, 
‘Aconitive, 342 
‘Acridine, 297 
‘Acrolwin, 224 
Action on the economy 
of acetio acid, 194 
of aconitine, 342 
of alcohol, 183 
of ammonia, 148 
of antimony, 100 
of arsenic, 8 
of atropine, 341 
of barium, 182 
of bismuth, 194 
of carbolic acid, 308 
of carbon dioxide, 241 
of carbon disulphide, 248 
of oarbon monoxide, 283 
of chloral, 208 
of chloroform, 175 
of chromium compounds, 107 
of copper, 161 
of ether, 101 
of hydrogen auipnide, 65 
hydrogen . 
ot iodine, 60 
of lead, 121 
of mercury, 167 
of mineral wcids, 58 
of nitrogen mondxide, 78 
of nitrogen tetroxide, 75 
of opium, etc., 887 
of oxalic acid, 247 
of phenol, 803 
of phosphoric acids, 84 
of phosphorus, 79 
of um, 142 
of River 14d 
of sodium, 142 
of strychnine, 340 
of sulphuric acid, 69 
of zinc, 156, 

Addition, 178, 21, 998 

‘Adipocere, 

‘After-damp, 173 

Air, 71 

ammonia in, 71 

carbon dioxide in, 71, 285 
confined, 238 

solids in, 73 

water in, 7L 

Alanine, 211 

‘Albane, 280 

Albumin. acid, 851 

salt 301 

cosguiated, 

egg, 347 

in urine, 348 

serum, 348 
table, 349 

Albuminates, 351 

Albuminoids, 345, 847 

‘Albuminose, 351 

Aleobol, 178, 181 

absolute, 188 
allylic, $28 
amylic, 187 
benzoic, 800, 809 
benzylic, 300, 800 
butyl, 187 
eamphyl, 281 
cerylic, 188 
cotylic, 188 
cholesterio, 821 


amylio, 180 
aromatic, 802, 800 
butyric, 187 
distomio, 178, 220 
monoatomic, 177 
primary, 178 
secondary, 179 
tertiary, 179 
totratomic, 276 
triatomic, 264 

Aldehyde, 201 
nevtic, 201 
‘acrylic, 224 
allylic, 224 
benzoic, 310 
butyric, 200 
eampholic, 280 
eaproic, 200 
‘ouprylic, 200 
crotonic, 225 
isobutyric, 200 
conanthylic, 200 
palmitic, 200 

joni, 200 
Eaibylie, 310 
valerianio, 200 

Aldehydes, 200, 810 

Aldo!, 225 

Algaroth, powder of, 09 
faroth. powder of, 

Alarin, 885 

Alkaline metals, 129 

‘Alkalof 
cad 
cinchona, 387 
detection of, 832 
fixed, 334 
opium, 834 
strychnos, 889 
volatile, 383 

Alkarain, 221 

Allantom, 263 

Allotropy, 31 

‘Alloxan, 368 

Alloxantine, 263 

‘Allyl, 203 
hydrate, 222 
oxide, 223 
sulphide, 228 
sniphooyanate, 228 

Allylene, 2’ 

Allylic series, 281 

Alphouols, 310 

Alumina, 115 

‘Alominates, 115 

Aluminium, 114 
ebloride, 115 
hydrate, 115 
oxide, 115 
salts, 115, 
silicates, 116 
sulphate, 115 

Alums, 116 

‘Amanitine, 207 

‘Amides. 208, 250 

‘Amido acids, 200 
benzol, 818 

Amines, 205, 249 

Ammelide, 252 

Ammonia, 72 

Ammonias, compound, 205. 

‘Ammonium, 144 
acetal 
bromide, 145, 
carbonates, 146 
chloride, 145, 
compounds, 144 
luydrate, 144 

145 


Ip) 

sulphydrate, 145 

theory, 144 

urates, 260 
Amorphis, 27 
Amphoterio elements, 105 
Amygdalin, 320 
‘Amy! nitrate, 190 

nitrite, 199 
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Amylene, 229 
Amyloid, 352 
Amy loses, 282, 291 
‘Amiylom, 291 
Analysis, B, 44, 869 
Aualytical characters of alkuloids, $31 
of acetates. 193 
of aconitine, 842 
of albumin, 348 
of albuminoids, 346 
of aleoho!, 183 
of aluminium, 116 
of ammonium, 146 


of bismuth, 124 
of bromides, 62 

of hrucine, 340 

of cadmium, 157 

of calcium, 151 

of carbolio acid 808 
of chlori 
of chloroform, 175 
of cholesterin, 321 
of chromium, 107 

of cobalt, 158 

of codeine, 336 

of coniine, 833 

of copper, 160. 

of cvanides, 827 

of glucose, 285 

‘of gold, 104 

of hydrocyanie acid, 87 
of hydrogen, 40 

of hydrogen dioxide, 58 
of iodides, 62 

of iron, 118, 

of lead, 121 

of louoln, 219 

of Lithium, 129 

of magnesium, 134 

of manganese, 108 

of meconie acid, 836 

of mereury, 166 

335 

896 

of narcotine, 886 

of nickel, 157 

of nicotine, 884 

of nitrates, 77 

of nitrous fumes, 75 

of oxglates, 248 

of oxygen, 42 

of on0ue, 43 

of phenol, 808 

of phosphiates, 88 

of phosphorus, 80 

of pioric acid, 806 

of potassium, 143 

of quinine, 338 

of silver, 143 

of sodium, 185 

of strychnine, 839 

of sulphates, 69 

of sulphidon, 03 


of tin, 126 
of tyrosine, 213 
of urie acid, 262 
of zino, 156 
Analytical scheme 
for acids, 372 
for Lanes 369 
for ealenit 308 
Anhydride, antimonic, 
‘tntimenous, 07 
arsenic, 87 
arsenious, 86 
boric, 101 
earbonic, 235 
chlorous, 58 
chromic, 108 
hypochlorous, 
molyhdio, 104 
nitric. 75 
nitrous 74 
phosphoric, 
Phoephorons, 82 
phumbic, 119 
ailicio, 108 
sulphuric, 67 
sulphurour, 66 
tungstic, 104 
Anhydrides,’ 45, 200 
Anilides, 314 
‘Aniline. 318 


brom-, #14 
chlor-, 314 
dyes, 315 
jod-, 814 
ite", B14 
red, 815 
Anthracene, 324 
Anthracite, 102 
Anthraquinone, 835 
Antifebrine, 815 
Autimony. 97 
antimonate, 98 
black, 99 
dutter of, 98 
einnabar, 99 
crocus of, 97 
crudy, 97 
glass of, 99 
termediate oxide, 96 
liver of, 99 
Pentachloride, 99 
Pentasulphide, 99 
Pentoride, 98 
Protochloride, 98 
trichloride, 98 
trioxide, 97 
trisulphide, 99 
Antimonyl, 97 
Antipyrine, 319 
Antisepticn, 347 
Apomerphine, 887 
Apoquinine, $88 
Aqua ammonia, 144 
chlor 
fortis, 76 
regia, 57, 76 
Arabin, 206 
Argol, 139 
Aromatic series, 206 
Arsenamine, 85 
Arsenia, 85 
Amenic 84, 86 
acids, 8 
disulphide, 88 
flour of, 86 
oxides, 86 
pentasulphide, 90 
pentoxide, 87 
sulphides, 88 
tribromide, 89 
trichloride 89 
trifluoride, 89 
triiodide, 88 
trioxide, 86 
trisulphide, 89 
white, 86 
Arsenical greens, 90 
‘Arsinen, 280 
Artinds, 15 
Atom. 12 
Atomic heat, 18 
theory, 
weight, 11, 13 
Atomicity, "15 
Atropine, B41 
Auric chioride, 108 
‘Anrin, BOO 
Auripigmentom, 89 
‘Axo-derivatives, 816 
‘Azote, 70 
Asulin, 308, 808 


BAKING-PowpERs, 189 

Balenms, 282 

Barium, 181 
carbonate, 158 
chloride, 152 
compounds, 153 
hydrate, 152 
nitrate, 152 
oxides, 152 
salts, 152 
sulphate, 153 

Baryta, 152 

Bases, 18 

Basicity, 18, 283, 

Bassorin, 296 

Beer, 185 

Benylene, 275 

Benzene, 207 
amido derivatives, 313 
metadioxy, 407 
nucleus, 399) 
nitro-derivatives, 313 
orthodioxy, 807 
paradioxy, 307 
Ting. 299 

Benzine 178 

Benzol_ 297 

Benzoline, 173 
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Benzyl hydrate. 309 
hydride, 310 

Berberine, 342 

Berylivm, 114 

Betaine, 211 

Beverages, alcoholic, 184 

Bile acids, 214 


Riliverdin, 355 
Binary compounds, 21 
Bismuth, 122 


nitrate, 123 
oxides, 123 
salts, 123 
Bismuth, trichloride, 123 
Bismuthyl, 122 
carbonate, 124 
nitrate, 133 
Biuret. 252 
Bleaching-powder, 14¢ 
Bolling point, 7 
149 


ah, 148 
ack, 102 
phosphate, 148 
Borax, 18 
Borneene, 281 


Bromal, 183, 208 
Bromine, 59 
Bromoform, 176 
Brueine, 40 
Butalanine, 212 
Butter, 271 
Butterine, 272 


CacopyrE, 221 
Cadaverine, 344 
Cadmium, 157 
Cesium, 142 
Caffeine, 339 
Calcium, 147 
carbonate, 150 
chloride, 147 


iL 

Calouli, 149, 150, 262, 263, 968 
Calomel. 163 
Camphene, 281 
Camphol, 281 
Camphor. 280 

Boree, 281 

‘Tapan, 

ire, 280 

monobromo, 281 


Caoutchoue, 279 
Carbamide, 251 
rbimide, 250 
Carbinol, 180 
Carbohydrates, 282 
Carbon, 101 
compounds of, 168 
dichloride, 176, 229 
dioxide, 285 
disulphide, 243 
monoxide, 238 
oxysulphide, 248 
tetrabromide, 176 
tetrachloride, 176 
trichloride, 176 
Carbonyl chloride, 288 
Carnine, 219 
Casein, gluten, 351 


serum, 849,,850 
Cellulin, 295 
Celluloid, 296 
Cellulose, 295 
Cerasin, 296 
Cerebrin, 274 
Cernse, 120 ine 
Ceryl hydrate, 

orotate, 200 
Cetaceum, 199 
Cetene, 199 


Cetine, 199 
Cetyl hydrate, 188 
imitate, 199 


Colchicine, 841 
Collagen, $52 
Collidine, 817, 818 
Coltodion 296) 


‘Conatitation, 28, 170 
Senvolvall, aa0 
Copper. 158’ 
‘eetates, 160 
arsenite, 160 
‘carbonates, 160 
Spanien 108 
nitrate, 100 
oxides, 158 
ae (0 
sulphate, 
sulphides, 150 
Corallin, 308, 809 
Coridine, 817 


Greaylol, 300, 308 
Cristallin, 313 
Crith, 37 
‘Croton chloral, 225 
Groton ae, 375 
Cryptidine, 
Cryptolysis, 182, 
Cryptolytes, 182, 858 
Mlestion, 37 
Cryetalloida, 32 
Cumenw. 300 
Cumol. 300 
Cupric chloride, 158 
oxide, 158 
nitrate, 159 
sulphate, 150 
Caprous chloride, 180 
chloride, 
oxide. 138 


sulphide, 189 
Curarine, 348 


Cyanogen, 826 
hydrate, $28 
hydride, 326 

Cymene, 28), 800 

Cymol, 300 


Datoxrxe, 841 
Decantation, 361 
Deliquescence, 45 
Deodoriaers, 347 
Deoxidation, 39 
Dextrin, 178, 298, 294, 2065 

Tous, 36 

Dextrose, 282 
Dially!, 322 
Dialysis, 32 
Diamides, 250 
Diamines, 249 
Diamond, 101 
Diastage. 181, 288, 294 
Diazo-derivatives. 316 
Dibromomethy! bromide, 176 
Dichloromethane, 174 
Dichlormethy] chloride, 174 
Dicyanogen, 326 

fusion, Ca) 

Digitalein, 

Digitalin, 329 

Digitonin, 329 

toxin, 829 

Dilodomethy! iodide, 176 

Dimethylamine, 206 

Dimethy) arsine, 22) 

Dimethyl bense: 

Dimethylia, 208 

Dimorphlana, 82 

Dioxindol, 320 

Disinfectants, 847 

225 


1. 
Diviaibility, 7 
Drying, 968 
Datoh liquid, 299 
Dynamite, 267 
Dyslysin, 216 


Bnonrre, 280 
Eoboline, 841 


Blectro-negative, 17 
Eloctro-positive, 17 
Hlements, 8, 12' 
idnlois, 54 
amphoteric, 105 
dasylous, 129 
typical, 37 
lutriation, 150 


Emuleini, $29 
Emuision, 268 
Eoxin, 800 
Equations, 16 
Equivalence, 15 
Equivalents, 0 


gf BUarey 288 

noes, 27 

Ethal, 188, 200 

Btheue, 225, 275 
chlorhydrate, 280 
chlorbydrin, 280 
chloride, 220 
glseol, 230 
oxide, 230 

Ether, 186 
‘acetic. 199 
allylic, 298 
ethyl, 189 
hydrobromio, 177 
hydrochlorio, 177 
hydriodie, 177 
methylio, 189 
muriatio. 177 
nitric, 198 
nitrous, 198, 
Petroleum, 178 
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pyroaoetio, 204 
sulphuric, 189, 108 

Btherification, 189 

Etherine, 199 

Btherol, 199 

Ethers, 188 
compound, 197 
hhaloid, 174 
mixed, 189 
simple, 188 

Ethyl acetate, 199 
bromide, 177 
carbinol, 187 
chloride, 177 
hydrate, 181 
lodide, 17 
nitrate, 198 
nitrite, 198 
oxide, 189 
sulphates, 198, 100 
sulphide, 220 
sulphydrate, 220 

Bthylune, 228 
‘alcohol, 280 
dichloride, 220 


Btidine, 318 
Bnoalyptene, 281 
Enealyptol, 881 

Evaporation, 368 


Fars, 267, 270 
phosphorized, 273, 
Fermentation, 182 
Ferments, anima’, 958 
Porric acetates, 112 
bromide, 111 
chlorid 


ferrocyanide, 118. 
hydrates, 110 
odid 
nitrates, 111 
oxide. 110 
phosphate, 112 
pyrophosphate, 118 
sulphates, 111 
sulphides, 110 
tartrate, 113 
Forrons acetate, 119 
bromide, 111 
carbonate, 112 
abloride, 110 
ferricyanide, 118 
hydrate, 110 
fodide, 111 


tartrate, 113 
Fibrin, 352 
Fibrinogen, 849 
Fibrinoplastio matter, 849 
Filtration, 50. 361 
Fire-daup, 178 
Flaids, 6 


Formula, 15, 23. 
ion, 23 
weneral, 160 
raphic, 
HW donatitation, 8 
typical, 28 a 
F bromide, 1' 
Mhtoriaa, 174 
iodide, 176 
Fuvhalve, 315 
Funetions, 171 
Fuw! ofl, 187 
Fusing-point, 7 


Gavintn, 270 
Gadinine, 45 
Gaduin, 370 
Galactons, 288 
Galena, 118 
Guilium, 117 


ean 28 2° 
latinolds, 345, 858 
Gi 87 hens 


Giauder’s salt, 188 
Glisdin, 351 
Globin, 855 
Globulin, 347 
veram, 849 
Glanotn, 267 
Glucininm, 114 
Glacossn, 388 
Glucose, 242, 204 
G@lucoses 282 
Glucosides, 283, 828 
Glyceriden, 265 
Hycerin, 364 
‘ethers of, 265 
Glycin, 200 
Glyeoeo!, 200 
Giycopeny 204 
lyoogen, 
Glycol, 280 
denayl, 813 
Glycollide, 244 
Glycols, 289 
Glycyrrhetin, 820 
Giyeyrehisin, 200 
Gold, 105 
rapiicbloride, 108 
sugar, 283 
Graphite, 102 
Gravity, 2 
Guaisool, 807 
Guanine, 219 


Hawarix, 856 
Hematocrystallin, 854 
Himochromoges, 855 
moc i 
Hmmoglobin, 854 
‘Haloid aaita, 19 
Halogens, 54 
Heat, atomio, 14 


Hydraxi 

Hydrobilirabin, 366 

Hydrocarbons, 1 
first series, 1' 


‘Hydroquinone, 808 
Byowine, $41 
tyoecramine, 841 
Hypozanthine, 319 
Jammin, 904 
luminating gas, 275 
Tmides, 250 
Indestractibility of matter, 8 
Indican, 320, 
Indiglucin, 320, 856 
Indigo, 319 
blue, 819 
carmine, 320 
sulphonic acids, 820 
Indigogen, 256 
Indigotin, 31! 
Indien, {17 
Indol, 320 
Inosite, 288 
Inulin, 288 
Todine, 60 
Jodoform, 176 
Todol, 318 
Iridium, 128 
Tridoline, 207 
Iron, 108 
‘aovtates, 112 
bromides, 111 
carbonate, 112 
chlorides, 110 
citrates. 113 
compounds of, 100, 
ferricyanide, 118 
forrocyanide, 113 
hydrates 110 
fodides, 111 
Tactate, 112 
nitrates, 111 
oxider, 109 
Phoaphates 119, 
rophosphate, 11! 
wit 
sulphates, 111 
sulphides, 110 
tartrates, 118 
Teethionamide, 280 
Inetin, 319, 920 
Inoline, 918 
Isomeriam, 170 
Isomorphism, 31, 170 
Inoprene, 279 
Ivory black, 102 


JALAPIN, 829 

Jelapinel, 290, 
japaconitine, 
Tavelle water, 187 
Tervine. 842 

Jet, 102 


Karnine, 319 

Kolin, 116 

Kelp, 60 

ratin, 858 

mes mineral, 09 

rosenis, 17 

Ketones. 208 
dimethyl, 204 

King 8 yellow, 89 

Kyanol, 313 

Lactine, 245 

Lactine, 201 

Lactose, 201 

Lavogyrous, 36 

Lavulosan, 288 

Levulose, 288 

Lamp-blaek, 102 

Latent heat 7 

Laughing-gus. 7 

Taurine, <0 

Law of Ampere, 11 
of Avogadro, 11 
of deduile proportions, 8 
of Dul 
vf multiple proportions, 8 
of reciprocal proportions, 9 
perivdie, 117 


acetates, 120 
black, 102 
carbonate, 120 
chloride, 120 
chromate, 120 
compounds of, 119 
dioxide, 119 
glyeocholate, 215 
iodide, 120 
monoxide, 119 
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nitrates, 120 
oxides, 119 
peroxide, 119 
protoxide, 119 
puce oxide, 119 
red, 119 
salts, 120 
sulphate, 120 
sulphide, 119 

Lecithin, 207, 273 

Legumin, 351 

Tepidine, 318 

Lethal, 200 

Leuein, 212 

Leucoline, 297 

Lichentin, 206 

Lignin, 205 

Lime, 147 
chloride of, 147 
alacked, 147 
water, 147 

Liqueurs, 187 

Litharge, 119 

Lithiom, 129 
Wromide, 129 
carbonate, 129 
chloride, 129 
hydrate, 129 
oxide, 120 
rates, 261 

Lubricating oils, 178 

Lutidine, 317 

Lycoctonine, 342 


MaAcLURIN, 330 
Magenta, 315 
Magnesia, 158 
Magnesia alba 154 
Magnesium, 158 
carbonates, 154 
chloride, 158 
compounds, 158 
hydrate, 153 
ontde, 108 
phosphates, 
ta 158 
sulphate, 158 
Maltoss, 201, 204 
Manganese, 107 
chlorides, 108 
oxides, 107 
salts, 108 
Mannitose, 288 
Marsh-gas, 178 
Massicot, 119 
Maurvoin, 316 
Meconine, 384 
Melanin, 356 
Melia, 900 
say! palmitate, 200 
Menthol at 
leroaptan, 220 
Morosptides, 220 
Mercurammonium chloride, 164 
Mercuric chloride, 164 
cyanide, 165 
iodide, 165 
xide, 163 
wulphide, 168 
Mercurous chloride, 168 
iodide, 185 
oxide,’ 162 
Mercury. 162 
‘chlorides. 163 
iodides, 165 
orides,'162 
nitrates, 165 
malts, 165 
wulphates, 166 
sulphides, 163 
Mesitylene, 360 
‘Mesoxalylures, 263 
‘Metachloral, 202 
Meladivhlorobunsene, 802 
Metallocyanides, 828 
Metalluids, 20 
Metals, 26 
Metaurerisin, 170 
Methemoglobin, 855 
Methal, 200 
Methane, 178 
Metheuyl bromide, 178 
chloride, 174 
todide, 176 
Mothyl benzene. 300 
bromide, 176 
carbinol, 181 
chloride, 174 
confine ‘333 
glyeoco!, 210 


guanidine, 345 
hydrate, 180 
hydride, 173 


Methyl iodide, 176 
nitrate, 198 
nitrite, 198 
oxide, 189 
Methylamine, 205 
‘Methylene bichloride, 174 
Methylia, 205 
Milk, 350 
Minium, 119 
Mixtures, 9 
Molecule, 7, 11 
Molybdenum, 104 
Mouamides, 308 
‘Monamines, 205 
Monochlormethyl chloride, 174 
Monochlorobensene, 301 
Mononitrobensol, 298, 813 
Morphine, 334 
Mucin, 353 
Murexid, 262, 263 
Musoarine, 207, 345 
Mustard, oi of, 228 
Mydaleine, 844 
Mydatoxine, 345, 
Mydine, 345 
Myosin, 849 
Myricy! hydrate, 188 
Myrosin, 228 
Mytilitoxine, 345 


Nararna, 173 
wood, 181 
Naphthalene, 823 

Naphthols, 323 
Napbthydrene, 838 
Napelline, 342 
Narooine, 336 
Narootine, 336 
Nasoont state, 39 
Nerve tinsne, 274 
Neuridine, 344 
Neurine, 908, 345 
Neurokeratin, 274 
Nickel, 157 
Nicoti 
Niobium, 104 
Nitro, 187 
‘Nitro-benseno, 818 
bensol, 318 


78 
pentoxide, 75 
peroxide, 74 
Pprotoxide, 73 
wetroxide, 74 
ol cy 
a8 ™ 
x oxide, 78° 
lomenciature, 20. 
Occrusrox, 89 
‘Ole, 267 
distilled, 278 
esential, 278, 
fixed, 268 
volatile, 278 
Olefant gas, 228 
Olefines, 228 
Olein, 226 
Uleomargarine, 278 
Oleoresins, 283 
Upiam, 384 
Optically active bodies, 36 
Urganic substances, 168 
Orpiment, 89 
Ursein, 308 
Orsin, 308 
Urthodichlorobenzen 
Osmium, 104 as 
‘Ussein, 352 
Oxacids, 18 
Oxalylurea, 263 
Oxides, 41 
Oxindol. 320 
Oxyacids, 18 
Oxycholine, 211 
Oxycinchonine, 889 
Oxygen, 40 
Oxyhemoglobin, 884 
Oxyneurine, 211 
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‘Oxysalts, 19 
Orocerite, 174 
Orone, 43 


PaLLaproM, 127 
Pancroatin, 854 
Paradichlorobenzens, 303 
Parafin, 173 
Paraglabelin 340 
araglobulin, 
Paraldehyde, 201 
Paramorphine, $98 
Parapeptone, 451 
Parle g mn, 90 
Parvoline, 317, 318 
Pearlash, 138 
Pentens, 229 
Peonin, 308, 809 
Pepsin. 353 
Peptona, 351 
Poptotoxine, 851 
Periasads, 15 
Petroleum, 173 
ether, 178 
Petrolatum, 174 
Phenanthrenu, 326, 
Phonicin, 803 
Phenol, 502 
benzylic, 308 
cereay lio, 808 
eymylic, 304 
dyes, 300 
Phonola, 302 
diatomio, 807 
nitro, 308 
substituted, 804 
Phenols, triatomio, 808 
trinitro, 306 
Phenyl, 313) 
hydrate, 302 
hydride, 207 
Phenylamine, 313 
Phioroglucin, 308 
Phosgene, 233 
Phosphamine, 88 
Phosphines, 220 
Phosphonia, 82 
Phosphorus, 78 
bromides, 84 
chlorides, 84 
fluorides, 34 
iodides, Ma 
oxide 
oxychiloride, 8 
pentachloride, 84 
pentaxide, 82’ 
trichloride, 84 
trioxide, 82 
Phthaleine, 300 
phenol, 300 
resoroin, 309 
Phthaletnes, $09 
Phycite, 276 
Physostigmine, 348 
Pienometer, 4 
Piooline, 817 
Pilocarpine, 343 
Piporidine, 318, 342 
Piperine, 318, 342 
Plasmine, 849 
Plaster-of-Paris, 148 
Platinio chloride, 127 
Hes ve 
jumbago, 
Plumbates, 19 
Poisons, 58 
mineral, 06 
Polarimetry, 36 
Polymerist, 170 
Porcelain, 116 
Porter, 185. 
Potash, 136, 138 
Potassa, 136 
Potassium, 185 
aoetate, 138 
aluminate, 115 
arsenite, 90. 
bromide. 136 
carbonates, 188 
chlorate, 137 
chloride, 136 
cyanide, 141 
dichromate, 197 
ferricyanide, 141 
ferrocyanide, 141 
Bypockionte, 187 
pochlorite, 
iodide, 136 
myronate, 223 


nitrate, 187 

oxalates, 138 

oxides, 196 
Potassiam, permanganate, 138 

Pyrola, 187 

alta, 137 

sulphates, 137 

sulphides, 136 

sulphite, 187 

tartrates, 189 

rates, 261 
Potato spirit, 187 
Precipitation, 50, 861 
Proof spirit, 188 
Propyl-benzene, 300 

hydrate, 187 
Propylami 
Protagon, 274 
Prowin bodies, 345 
Protein, 348 
Prussian blue, 118 
Proma‘nes, 
Pryalin, 353 
Putrefaction, $48, $46 
Putrescine, 344 
Pyrone, 820 
Pyridine, 817, 818 
Pyrocatechin,' 807 
Pyrodextrin, 208 
Pyrogaltol, 308 
Pyroxam, 208 
Pyroxylin, 205 
Pyrrol, 318 


Rosaniline, 815 
Rosin, 282 
Rubidine. 817 


Sal ammontac, 145 

volatile, 146 
Saleratus, 138 
Salicin, 310, 329 
Balicylol, 810 
Baligenin, 310, 829 
Balt, Epeom, 158 

‘common, 130 

Glauber’s, 132 

of lemon, 138 

of tartar, 138 

Rochelle, 140 

rock, 130 

Seidlitz, 153 

sorrel, 188 
Baltpetre, 187 

‘Chili, 132 
Salts, 18, 19 

basic, 28 

donbie, 28 

lualeid,’ 19 

ony, 

sub, 23 
Santonin, 829 
Saponitieation, 267 
Serene 310 
Sarcosine, 210 
Scandium, 117 
Boheels’s green, 90, 160 
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Schweinfarth green, 90, 160 
‘Sea salt, 130 

Becalin. 206 

Scleniom, 69 

Berin, 349 


globulia, 349 
Silex, 103 
Silicates, 108 
Bilicic oxide, 103 
Silicibromoform, 108 
Bilicichloroform, 108 
Silicon, 108 
ebloride, 108 
Bilver, 142 
bromide, 143 
chloride, 148 
eyanide, 143 
fodide 143 
nitrate, 143 
oxides, 143 


compounds, 180 
glycocholate, 215 


Sodium, hydrate, 180 
hypochlorite, 184 
hyposulphite, 138, 
lodide, 132 
manganate, 134 
nitrate, 132 
oxides, 130 
Permanganate, 164 
Phosphates, 
salts, 182 
silicates, 138 
sulphates, 132 
sulphite, 132 
sulphorinate, 198 


irates, 261 
Bolanidine, 830 
Bolanine, 330, 340 
Solution, 81, 44, 360, 874 

chemical, 31, 44 
physical, 81, 44 
saturated, 44 
simple, 81, 44 


methylated, 181 

of win iat 
roxytio, 180 

Food. 18 


MEDICAL STUDENT'S CHEMISTRY 


Sulphobenzide, 298 
Bulphar, 63 
dioxide, 66 
Sulphur trioxide, 67 
Superphosphate, 148 
Supersaturation, 44 
Symbols. 15 
Synthesis, 8, 44 
Syntonin, 851 


ann, 380 
‘Tavtalum, 104 
‘Car, 207 
Tartar. 140 
emetic, 142 
Taurine, 215, 280 
Technics, 357 
Teeth, 149 
Tellurium, 70 
‘Terebenthene, 278 
Terpine, 278, 281 
‘Terpinoi, 281 
‘Terra alba, 148 
‘Test, biuret, 257, 851 


‘286 
Frevenius and von Babo's, 96 
Gallois', 289 
Gmelin's, 355 
Heller's, 848 
Marsh's, 98 
Melder Nea 285 
‘alder-Neul 
moresid 30 
Pettenkofer's, 216 
Reinseh's, 98. 
Scherer's, 280 
Trommer's, 285 
Tetanine, $45 
Tetrachlorobensene, 209 par 
‘etramethyl ammonium hydrate, 
Thalline, $10 if 
ethyl, 819 
Thallium, 146 
Thebaine, 388 


‘Thymol, $04 
Tin, 125 
chlorides, 196 


266 
Trichloraldehyde, 201 
Trichlorobenzene, 803 
Triethylamine, 205 
‘Trimargarin, 266 
Trimethylarine, 208 
Trimethyl glycoeol, 211 
‘Trimethylin, 206 
‘Trimorphism, 31 
Trinitro-glyoerin, 266 
Trinitro-phenol, 308 
Triolein, 266 
Tripaimitin, 266 
hate, 158 


‘Tropine, #41 
‘Trypsin, 354 
Tungsten, 104 
Toraball' blue, 118 
‘Lurpentine, 

Tatty, 155 
Typhotoxine, 345 
‘Typical elements, 37 
Tyrosine, 212, 213 


Urasrom, 118 
Ures, 251 
determination of, 257 
nitrate, 253 
oxalate, 253 
tests for, 257 
Ureas, compound, 259 
Ureids, 259, 262 


Urinary pigments, 356 
Urinometer, 4 
Urobilin, 356 
Uroxanthiu, 356 


VALENCE, 14 
Valerene, 229 


Valylene, 278 
Vanadium, 104 
Vanadyl, 104 
Vanillin, 312 
Vapors, & 
Varech, 60 
Voselin, 174 


Verdigris, 160 
Vermilion, 162 


Viridine, 817 
Vitelin, 349 
Vitriol, blue, 150 
green, 111 
oil of, 67 
white, 156 
Volumetric analysis, 868 
‘Vuleanite, 280 


Waanrxc, 861 
Water, 43 
chlorides in, 47 


inpuritien of, 46 


tution, 45 
of crystallization, 45 
organo matter is, 47 
oxygenated, 52 
purification of, 49 
Bolids in, 48 

War 5 

eighing, 96 

Weight, F} 
absolute, 2 
wtomic, 11 
molecular, 14 
relative, 2 
specific, 2 

‘of gases, 5 
of liquids, 4 
of solide, 4 
of vapor, 5. 

Weights, 375 

Whinkey, 196 

White-lead, 120 
precipitate, 168 

Wine, 185 
oll of, 109 
spirita of, 181 

Wolfram, 104 


Xanax, 219 
Xenold, 804 
Xylene. 800 
Xylenois, 804 
Xyloidin, 298 
Xylol, 300 


‘Yeasr, 181 


Zune, 155 
butter of, 155 
carbonates, 156 
obloride, 155 


sulphate, 156 
Zirconium, 125 
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PRACTICAL RECEIPTS AND PROCESSES. 


anipulations. Under this 
headiug will be found a brief descrip- 

tion of the various methods of chemical ma- 
nipulation, constantly employed in this work. 
‘This is deemed ospecially necessary, as many, 
if not all, of the processes described, depend 
atly on careful and skillful manipulation in 

.e preparation as well as in the combination 
‘of the necessary ingredients. (See No. 3830.) 

2. Annealing. The process by which 
glass is rendered loss frangible, and metals, 
which have becomo brittle, again rendered 
tonghand malleable. Glass vessels, and other 
articles of glass, are annealed by being placed 
in an oven or apartment near tho furnaces at 
which they aro formed, called the “leer,” 
where they are allowed to cool slowly, the 
process being prolonged according to their 

alk. Steel, tron, and other metals, aro an- 
nealed by heating them and allowing them to 
ool slowly on tho hearth of the furnace, or 
any. other suitablo place, unexposed to the 
cold. 

8, Bath. Incases where an equablo heat 
has to be sustained at, or not to exceed, a 
certain fixed degree, it is evident that an open 
fire or flamo would be too varfatls Ar tira 
purpose. To obviate this difficulty, tho vessel 
to be heated is immersed or imbedded, toa 
convenient depth, in another vessel containizy 
water, oil, saline solution, sand, metal, ete., 
as circumstances require, to which the heat is 
applied and whose temperature can be regula- 
ted, if necessary, by the uso of a thermometer. 
Steam is also applied to this purpose; but, of 
course, requires special apparatus. The baths 
most commonly used aro the water bath and 
the sand bath. 

4, Sand Bath. Aniron or copper ressel 
should beemployed for this purpose. Sufficient 
sea or river mand, previously washed clean and 
dried, must be put in to cover the bottom 
completely. ‘The vessel to be acted on is then 
introduced, and the intervening space around 
it filled up to the desired height with sand, 
and tho whole placed over a furnace, The 
object of the send is to cut off direct commu- 
nication with the fire and produce a gradual 
and equable heat. 

5. Water Bath, or Bain-Marie. This 
arrangement is used where tae heat required 
is not over 212° Fab., and consists of one 
vessel within another, secured so that they 
cannot come in contact at any point below 
the level of the water which has been intro- 
duced to fi!l up the space between them. A 
double glue-pot is a water bath. 

As the temperature of water cannot be 
increased, in an open vessel, above its boiling 

joint, 2129, a vessel immersed in it can never 
fe heated above that point; and, by Keeping 
the water boiling, this degree can be steadily 
sustained. Where other degrees of heat are 
requisite, the following table, showing tho 
boiling points of different substances and sat- 
urated solutions, will serve asa guide. A still 
higher degree of heat may be reached by using, 


1872 


with appropriate yessels, metals whoso melting 
point is known, (See Index for Melting Point 
@ Maabig exhibiting in degrees of Fah 
. ie iting of Fah- 
renheit the Boiling Heat of different 


ids, 
ie * 
lo Sp. gra A 
Carburet of Sulphur. “113 
Alcohol, sp. gr. .813. 11733 
5 AT 
2 
‘Acid, sp. gr. A 
Rectified Petroleum. 1306 
Oil of Turpentine... 1316 
Sulphuric Acid, sp. gr. 1. “600 
do do’ do 


7 Table showing the Boiling Heat of 
various Saturated Solutions. 
Saturated solution of 
Muriate of Lime. 285° 


Sulphate of s 
Acetate of 
Glauber Salt. 

8. Concentration. The volat 
evaporation of part of a liquid in order to 
increase the strength of the remainder. The 
operation can only be performed on solutions 
of substances of greater Aixity than the men- 
strua or liquids in which they are dissolved. 
Many of the liquid acids, solutions of the 
alkalis, ete., are concentrated by distilling off 
their water. 


9. ¢: ization, Crystals are sym- 
metrical forms assumed by certain bodies in 
solidifying from a liquid or gaseous state: 
and as the same substances, under similar 
circumstances, always assume the same 
crystalline shape, their crystals afford a means 
of distinguishing substances otherwise similar 
in appearance; as for instance oxalic acid and 
Epsom salts. Sulphur, anhydrous salts, lead, 
tin, and other fusible substances which are 
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unalterable by beat are crystallized by fusion. 
They are to be melted at the lowest. possible 
temperature, and allowed to cool very gradu- 
ally. As soon as a crust forms on the surface 
(which then becomes furrowed) it must be 
Piereod with a rod, and the fiuid portion 
decanted, and the crystals will be found coat- 
ing the interior of the vessel. Volatile solids, 
such a8 iodine, camphor, ete., when heated so 
as to produce Sublimation (sce No. 30), yield 
Yapors which, in cooling, take the forin of 
tals. 

Soluble substances aro crystallized by the 
evaporation of a saturated solution of the 
substance. The solution should be made and, 
if necessary, clarified and filtered at boiling 

oint, in which state more of the substance is 
held in solution than when cool; this excess 
is deposited in crystalline form as’ the solution 
cools or evaporates. The crystals thus ob- 
tained aro strained from the remaining liquid, 
or mother water, and dried. 

If strings be suspended in the hot olution, 
crystals will form upon them during cooling 
of evaporation; in this manner rock-candy, 
blue vitriol (sulphate of copper), alum, ete. 
are crystallized, Crystallization is also some- 
times the result of chemical reaction; silver, 
for instance, precipitated from its solutions by 
zine, forms a crystalline deposit. 

_ 10. Decantation, The operation of pour- 
ing off the clear portion of w lignid from its 
fotliment, This it performed either by gently 
inclining the vessel, or by means of a syphon. 
When a liquid is eet aside to settle for future 
decantation by the first method, it is best to 
use a bell shaped vessel, or one provided with 
a lip, for convenience in pouring; as in decant- 
ing from a full vessel whose side is straight, 
the liquid is very apt to flow down the out- 
side of the vessel. This can, however, be 
obviated by holding a glass rod or stick, pre- 
viously wetted in the liquid, nearly upright, 
with one end resting in or suspended over the 


receptacle into which the liguid is to be 
decanted; the Liquid is poured gently dorn 
the upper side of the stick, keeping the rim 
of the vessel in contact with it, The liquid 
will be more strongly attracted by the wot 
stick, than by the dey surface of the outside 
of the vessel. (See illustration.) 


If this method of decanting is inconvenient, 
or, from the nature of the vessel, impossibl 
a syphon must be used. This is a tube 
glass or metal, bent at e- igle of about 30°, 
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with one leg or end longer than the other. A 
iece of india-rubber tubing makes an excel- 
lent and easily adjusted syphon for decan’ 
liquids which will not affect that materi 
¢ Syphon rust be first filled and then the 
shorter leg inserted in the liquid, care being 
taken to keep its extremity always below the 
surface, and the Hand will flow continuously 
out of the longer leg as long as there is any 
left in the vessel. For decanting caustio 
liquids, acids, &c., syphons of different kinds 
are provided, constructed especially for the 


purpose, 

11. Se ad ion, The sudden combus- 
tion of any substance, for the purpose of pro- 
ducing some change in its composition, by 
the joint action of heat and oxygen. The 
process is commonly performed by projecting 
into a red hot crucible, in small portions at a 

ime, a mixture of about equal parts of nitre 
and of the body to be oxidized. 

12. Desiccation. The evaporation or 
drying off of the aqueous portion of solid 
bodies. Plants and chomical preparations 
are deprived of their humidity iS exposure 
to the sun, a current of dry air, an atmosphere 
rendered artificially dry by sulphuric acid, or 
by the direct application of heat by means of 
a water-bath, a sand-bath, or a common fire. 
Planks and timber are now seasoned, on the 
large scale, in this way, by which a condition 
may bo attained in 2 or 3 days, which, op the 
old system, took as many years to produce. 

13. Distillation. Distillation consists 
in vaporizing a liquid in one vessel, and con- 
ducting the vapor into another vessel, where 
it is condensed and collected. The process is 


used for separating a liquid from solid sub- 
atances with which jt may be mixed; for im- 
preguating a liquid with the volatile princi 

pe of plants, as in the preparation of Ban de 


logne aud other aromatic spirits, and for 
separating a more volatile liquid from one less 
80, as alcohol from water. 

For example, as alcohol is transformed into 
vapor at the temperature of 176°, while water 
remains, at this temperature, in a liquid state, 
it is only necessary to heat the mixed liquids 
to 176°, whon the alcohol rises in vapor, and 
the water is left behind. The vessel in which 
the liquids are heated is closed by an air-tight 
cover, and from this covers pine is led and 
coiled through a cask of cold water; as the 
alcoholic vapor onters this cold pipe it is 
condensed to the liquid form. This process of 
evaporating and condensing a liquid is called 
distillation; the apparatus is called a still or 
retort, and the coiled pipe is the “worm of 
the still,” or the condenser. 

On the small scale distillation is performed 
in the simplast way by means of the common 
glass retort (a,) and the receiver (b,) as in 


222, 


Fig. 1. The retort may be either simple, as 
in Fig. 2, or tubulated as in Fig. 1, and some- 
times the receiver has 2 tnbolare to allow the 
escape of gas or expanded air, as in Fig. 3. 
he est Mivaciager of the glass Then aes 
that it admits of constant observation of the 
materials within, that ss acted upon or ir 
jured by but few sul may 
Cleaned’ generally with facility. It great 
disadvantage is its brittleness. 

‘The tubula- 
ted retort is 
more liable to / 
crack than the 
plain one, on & 
‘account of the 
necessarily 2, 
greater thick- as; = 
ness of the glass in the neighborhood of the 
tubulature ; nevertheless it is very convenient 


3 


on agoount of the facility which’ it offers for 
the introduction of the materials, | 

the common glass retort iver 
nro “uiged for the distillation of care 
shoifl be taken not to apply the luting’ until 


th¢. atmospheric air is expelled (see Lute), 
the receiver has a tubulure for its 
ei ‘The operator should aim at keeping 
thé ‘body of the retort hot, and the neck and 
receiver cool. A hood of pasteboard will 
facili the former; and the latter will be 
ed by keeping the neck, and re- 
ceiver wrapped in wet cloths, on which a 
stream of cold 


end tohang down 
upon the clot 
ET 


Fig. 3 
bound loosely around the receiver 


neck of the retort, Retorts are heated ina 
water or sand bath, placed over the naked 
fire, or they may be held by a circle of metal, 
in which case the retort may be heated by 
the argand gas flame, as in Fig. 1, or by live 
coals, « Where it is t0 be subjected to a heat 
sufficient to soften the glass, the bulb may be 
previously coated with a mixture of clay and 
Sod anil aes: (See Nos. 1695 and follow- 


ing. 
pienrentine small aghe sometimes 
necessary to employ disti ‘apparatus 
constructed of other materials besides glass. 

‘The still in general use (see page 12) may be 
considered as composed of three or four parts: 

I. The cucurbit or body of the A. 
This portion of the apparatus receives the 
direct action of the fire, and contains the 
liquid to be distilled when the 
be conducted by a naked fire, It is in the 
form of a truncated reversed cone, A, mounted 
on a rounded portion, a a, which rests on the 
furnace, X X, and terminated at the top by 
scollar of somewhat smaller diameter than 
the lower part. 

Cisahole by which the liquid is introduced 
ae the body of the apparatus; dd are the 


dies. 

TI. The water-bath, B, a cylindrical yessel 
of tin or tinned copper, which is placed in the 
cnourbit, A, closing it lightly by means of 
the collar, m, which rests on the collar, bb. 
‘This vessel is used only when the mixture to 
be distilled is not exposed to the direct heat 
of the fire; in this case the cucurbit, A, falfills 
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the office of a water-bath, and the vessel, B, 
takes the place of the cucurbit. 

‘When, instead of distilling by the naked 
fire, the water-bath is eaore water onl 
is put into the cucurbit, in which the vi 
atte placed containing the liquid to be dis- 


IIL. The head of the capital, G. This part 
may be placed either on the cucurbit, when 
distilling by naked fire, or on the vessel, B, if 
used, care having been taken to make both 
openings of the same size; it is very nearh 
the shape of the upper part of a retort, and is 
furuladetewithardarke cripeht eae iicliesta 
vapor is to be carried off to the worm or 
cooler. 

n. A hole which, during the operation, is 
kept closed by a screw top, ¢, and its ure is to 
introduce fresh liquid into the cucurbit with- 
out having to disconnect the apparatus. 

TV. The cooler or worm, D, This is a 
long tin pipe, bent in the form of a screw, and 
enclosed in a copper or wouden vessel full of 


cold hat el up- 
per part of the pipe, 
which is atend rd 
larged in a g'obular 
form, receives from 
the beak of the cap- 
ital the vapors 
arising from the cu- 
curbit; the lower 

ortign is open be- 
low, 80 that the con- 
densed liquid flows 
into a vessel placed 
underneath, 
axAll the joints of 

¢ apparatus are to 
be luted with bands 
et cere soa st i 
paste; the joint of 
the eae when 
used as a water- 
bath, must not be 
tight, in order to al- 
low of the escape of 
the steam from the 
boiling water. (See 
Lute.) 
gg. Tin rests for 


supporting and fix- 
ing the worm in the 


hk. A vertical pipe 
fixed to the side of 
the vessel, open at both ends and terminated 
st the top by a funnel. 

‘This pipe serves to renew the water in the 
cooler; cold water is poured in at the top 
which ‘flows to the bottom of the vessel, and 
being of a lower specific gravity than the hot 
water, forces it out at the escape pipe, 4. 

k, A tap, by which all the water in the 
worm tub can be diecharged. 

F, A connecting pipe inserted between the 
beak of the capital and the collar of the still 
4s of precisely the came height. as the collar, 
m, of the cueurbit, B, and is only used in 
distilling by the water-bath; when a naked 
fire is used this pipe is unnecessary, as the 
Deak will reach down to the cullar of the still 


without it. 

In distilling perfumes and cordials, tho 
object is to extract or separate the odorous 
aud aromatic principle from the roots, flowers, 
seed, or spices used to impart the character- 
istic odor and taste to 
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Remember that accidents may be effectually 
prevented by distilling spirits in a water-bath, 
which, if sufficiently large, will perform the 
operation with all the dispatch requisite for 

0 must extensive business, 

14, Elutriation, In chemistry, the opc- 
ration of washing insoluble powders with 
wator, to separate them from threign matter, 
or tho coarser portion, It is usually per- 
formed by grinding or triturating the mass 
with a little water, until reduced to a very 
fine powder, and this paste ix suddenly dil 
fused through a large quantity of water in a 
seep vessel, from which, ufter the subsidence 
of the grosser portion, the liquid is poured in- 
to another vessel, and allowed to deposit tho 
fine powder it ‘still holds in suspension. 
When this has taken place, the clear super- 
natant liquor is decanted, and the sediment 
drained and dried. ‘The coarse sediment de- 
posited in the first vessel is pow submitted to 
afresh grinding and diffusion through water, 
and the entire operation is repeated, until 
the whole of the pulverizable portion is 
washed over. ‘The proper length of time for 
the liquid to remain in the first vessel, depends 
solely on the density of the powder, and the 
degree of fineness required in the product; 
heavy powders subsiding uluust immediately, 
while light ones often take several minutes to 
deposit their coarser portion. Sometimes 
three or more vessels arc employed, and tha 
muddy liquor, after remaining a short time in 
the first, is poured into the next one, and 
this, in a short time longer, into the third, 
and so on, until the last vessel is filled, by 
which means, powders of different degrees of 
fineness are obtained; that deposited in the 
last vessel being in the minutest state of 
division, 

15. Evaporation. The conversion of a 
fluid into vapor by means of beat, diminished 
atmospheric pressure, or exposure to a 
atmosphere. ‘The process of evaporation is 
resorted to;—1. For the vapor as a source of 
heat or power, as in steam boilers, &c.;—2. 
‘Yo separate volatile fluids from other bodies 
vhich are either fixed or less volatile ;—3. To 
recover solid bodies from their solutions ;—4. 
To concentrate or strengthen a solution by 


expelling a portion of the liquid;—5. 
purify liquids by expelling any volatile mat- 
ters which they may contain. As evapora- 
tion ix, under ordinary stances, contined 
tv the surface of the liquid, wide shallow 
vessels are the best for the purpose; the pro- 
‘ooss is greatly facilitated by exposing tho 
surface to a current of dry air, especially if 
the air be heated. On o small scale, shallow 
capsules of glass, wedgwood ware, porcelain or 
metal, aro commonly employed, and are cx- 
posed’ to heat by placing them over a lamp, 
Open Ee or in o water or sand-bath. (See 
fo. 44. 


16. Fermentation. Chemists distinguish 
fermentation into five kinds, viz: 

The saccharine fermentation, by which 
starch and gum aro ‘converted into sugar. 

The alcoholic or vinous fermentation, by 
which sugar is converted into alcohol. 

‘The viscous or muoilaginous fermentation, 
which converts sugar into slimé or mucilage, 
instead of aleohol. 

‘The acctous fermentation, by which alcohol 
is converted int vineyur. 

‘The putrid fermentation, or putrefaction, 
which {s exhibited in its most marked form in 
the putrefaction of animal substances. 

17. Filtration, The word filtration is 
absolutely synonymous with straining; but, 
in the lan, of the laboratory, the former 
is nsnally applied to the aperntion of render- 
ing liquids transparent, or nearly so, by 
passing them through fine media, a3 filtering 
paper, for instance; the latter to the mere 
separation of the grosser portion, by running 
them throngh coarse media, as flannel, horse- 
hair cloth, etc., through which they flow 
with considerable rapidity. Filtration is 
distinguished from clarification, by the former 
removing the solid matter, or cause of opacity 
cr foulness, by mere mechanical means, 
whereas the latter consists in the clearing of 
a liquid by depuration, or the subsidence of 
the suspended substances or fieces, arising 
from their gravity being naturally greater 
than tho oid. with which thoy aro mixed, or 
being rendered so by heat or the addition of 
some foreign substance. (See Fining.) 

‘The apparatus, vessels, or media, employed 
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for filtration, are called filters, and arc com- 
monly distinguished from strainers by the 
superior fineness of their pores, as abore 
noticed. 

Both strainers and filters act on the same 
principles as the common sieve on powders; 
they in like manner, retain or hold back 
the coarser matter, but permit the liquid or 
smaller and more attenuated particles to pass 
through. Tho term mediwm has been applied 
to the substance through the pores of which 
the liquid percolates. 

The forms of filters, and the substances of 
which they are composed, are various, and 
depend upon the nature of the liquids for 
which they are intended. On the small scale, 
fonnels of tin, zinc, copper, wedgwood ware, 
earthenware, glass, or porcelain, aro common- 
y employed as the containing vessels. The 

tering medium may be any substance of a 
sufficiently spongy or porous nature to allow 
of the free percolation of the liquid, and 
‘whose pores are, at the same time, sufficiently 
fine to render it limpid or transparent. Un- 
sized paper, flannel, linen, muslin, cotton-wood, 
felt, aand, coarsely-powdered charcoal, porous 
stone or earthenware, and numerous other 
eubstances of a similar kind are employed 
for this purpose. 

Filters of unsised paper are well suited for 


all liquids that are not of a corrosive or viscid 
nature, and are universally employed for 
filtering amall quantities oF liquids’ in the 
laboratory. A piece of the paperis taken, ofa 
size proportionate to the quantity of the sub- 
stance to be filtered, and is first doubled from. 
corner to corer into a triangle (sco Fig. 1, 
below), which is again doubled into a smailer 
triangle, und the angular portion of the 
margin’ being rounded off With a pair of 
scissors, constitutes a paper cone, which is 
placed on a funnel and nearly filled with the 
iquid. A piece of paper so cut, when laid 
flat upon a table, should be nearly circular. 
Another method of forming a paper filter, pre- 
ferred by some persons, £0 Goole the seper 
onee, as above described, and then to od it 

in a similar 


b> (800 Fig. 2) 
and lay iton. 
the funnel 
that o suff 
cient inter- 
val be left 
between the 
two to per- 

oe mit of the 

. Ag free percolae 
tion of the liquid. (See Fig. 3.) 

To promote the sate object, a funnel should 

be deeply ribbed inside, or small rods of wood or 

glass, or pie- 

ces of straw, 

or quills, 

ay should be 

m/ placed be- 

tween it and. 

the paper. 

The neck of 

a funnel 

should also 

be deeply rib- 

bed or fluted 

outside, to 

permit of the 

of the air when it is 


Fig. 2. 
fren ontward passage 
Placed in a narrow-mouthed bottle or receiver. 

niess this is the case, the filtration will 
ceed but slowly, and the filtered liquid will be 
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driven w 
side of 


the out- 
Wd Sas 6 neck of 
H Sp the funnel by the 
yg) oonfined air, and 
GS will be continually 
: hissing and flowin, 
over the month of 
the vessel. The 
breadth of a funnel, 
to filter well, should 
be about three- 
fourthsof its height, 
reckoning from the 
throat or neck. If 
,, the paper is 
liable to be contin. 
ually ruptured from 
the prersure of the 
Bui and when 
shallower, filtration 
proceeds slowly 
ig. 3. ‘and an unnecessa 
tily large surface of the liquid is exposed to 
evaporation. To lessen this as much as pos- 
sible, the upper edge of the glass is frequentl 
ground perfectly smooth, and a piece of smoot 
plate-glass is laid thereon. When paper fil- 
ters are of large dimensions, or for aqueous 
fluids that soften the texture of the Paper, or 
for collecting heavy powders or metallic pre- 
cipitates, it is usual to support them on linen or 
muslin to prevent their breaking. ‘This ia best 
done by folding the cloth up with the paper 
and cuiting the filter out of the two, in the 
same way as would be done with doubled 
poper, observing 80 to place it in the funnel 
the paper and muslin may remain close 
together, especially towards the bottom. — 
‘he filtration of smal] quantities of liquids, 
as in chemical experiments, may often be 
conveniently performed hy merely placing the 
paper on the circular top of a recipient; or 
on a ring of glass or earthenware laid on'the 
top of any suitable vessel. .A filter of this 
kind, that will hold one fluid ounce, will filter 
many ounces of some liquids in an hour. 
Good filtering paper should contain no sol- 
uble matter, and should not give more than 
one two hundred and fiftieth to one two hun- 
dred and thirtieth of its weight of ashes. The 
foluble matter may be removed by washing 
it, first with very dilute muriatic acid, an 
secondly with distilled water. 
For 


leering a larger qv ity, of « lignid 
than can be conveniently managed with a fun- 
nel, and also for substarices that are either too 
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viscid or too much loaded with feculence to 
allow them to pass freely through paper, 
conical bags made of flannel, felt, twilled cot- 
ton cloth or Canton flannel, linen, or muslin, 
and suspended to iron hooks by rings or tapes, 
are commonly employed. (See Fig. 4.) e 
first two of the above substances are prefer- 
able for saccharine, mucilaginous, and acidu- 
Jous liquids; the third for oily ones; and the 
remainder fur tinctures, weak alkaline lyes, 
and similar solutions. These bags have the 
disadvantage of sucking up a considerable 
quantity of the finid ponred into them, and 
are therefore otyecdonabiay except for large 
quantities, or when continued in actual use 
as filters for some time. On the large scale, 
a number of them are usually worked to- 
gether, and are generally enclosed in cases to 
prevent evaporation, and to exclude dirt from 
the filtered liquor that trickles down their 
outsides. 

‘A very simple mode of filtering aqueous 
fluids, which are not injured by exposure to 
the air, is to draw them off from one vessel 
to another, by means of a number of threads 
of loosely twisted cotton or worsted frranged 
in the form of a syphon. The little cott 
rope at once performs the operations of de- 
cantation and filtration. This method is often 
convenient for sucking off the water from 
small quantities of precipitates. 

When pulverulent substances, as sand, 
coarsely-powdered charcoal, etc., are em: 
ployed a the media for filtration, vessels of 


Fig. 5. 


wood, or stoneware, are ecplored to contain 
them and the supernatant liquid. In these 
cases, the filtering medium is usually arranged 
asa shelf or diaphragm, and divides the vessel 
into two compartments; the upper one being 
intended to contain the liquid, and the under 
one to receive the same when filtered. Such 
an apparatus is set in operation by merely 


filling the chamber, and may, at an; 
time, be iy cleaned out by reversing ft 
and ‘passing clean water through it in an 


flannel to prevent the liquor being filtered 
from coming with too much force upon the 
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false bottom. By substituting cotton wadding 
instead of the charcoal in the above filter, a 
fine filter for brandy and other liquors may 
be obtained. 

A filter which possesses the advantages of 
being easily and cheaply cleaned when dirty, 
and which very thoroughly purities brandy 
or water with great rapidity, may be formed 
by placing a stratum of spongo between two 
perforated metallic plates, united by a central 
Serew, und arranged in such a manner as to 
permit of the sponge being compressed to any 
Tequired degree. “Brandy or water, under 
gentle pressure, flows with great rapidity 
through the pores of compressed sponge. 

Tt 13 often of great advantage to render a. 
filter solf-acting, or to construct it in such a 
way that it may feed itself, so that it may 
continue full and at work without the con- 
stant attention ofthe operator. On the smait 
scale, this may be res Wy. effected by an ar- 
Tangument as represented in Fig. 6; and on 
the large scale by pla- 
cing the vessel. con- 
taining the unfiltered 
liguid on t. higher level 
than the filter, and by 
having the end of the 
sapply-pipe fitted with 
a ballcock, to keep the 
liguid in the filter con- 
stantly at the same 


height. (See No.3840. 
‘Tho rapidity of Re 
tration depends upon 
the porosity of the jil- 
tering medium — the 


cidity or limpidness of, 
the ‘filtering liquid, 
and the porosity and 
Jineness of the sub- 
Stances it holds in ion, ‘The most 
efficient filter is produced when the first two 
are so graduated to the latter, that the liquid 
filters rapidly and is rendered perfectly trans- 
parent. (See No. 3838.) (Coolcy.) 
Tinctures and dilute spirits are usually 
filtered through bibulous paper placed on a 
funnel, or through thin and ne cotion Dage. 
In general, tinctures clarify themselves by the 
subsidence of the suspended matter, when al- 
lowed to repose for afew days, Hence it is 
the bottoms alone that require filtering; the 
supernatant clear portion need only be run 
through a small hair sieve, a piece of tow or 
cotton placed in the throat of o funnel, or 
some other coarse medium, to remove any 
floating substances, as pieces of straw, &. 
Spi ts largely loaded with essontial oll, as 
those of aniseed, ée., run rapidly through 


Paper or muslin, but usually require the addi- 


tion of a spoonful or two of magnesia before 
they will flow quite clear. When possible, 
tinctures, spirits, and all similar volatile fluids. 
are better cleared by subsidence or clarifi 
tion than by filtration, as, in the latter way, 
partis lost by evaporation. (See Nos. 3834, é:c.) 

18. Gun-cotton asa Filter. Gun-cot- 
ton, carefully prepared, is scarcely acted on 
by the most energetic chemical agents at or- 
dinary temperatures. It may therefore be 
nased 5s a filter for solutions containing strong 
acids, alkalies, etc. 

19. Fusion. Aqueous fusion is the di 
solving of crystalline compounds in their own 
water of crystallization, by the application of 


heat. Igneous fusion is a term applied to the 
liquefaction of bodies by heat clone. - The 
containing vessels used for igneous fusion 
should be of a material capable of sustaining 
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the requisito degree of heat without either 
melting or cracking. Crucibles made of very 
refractory clay are used for high temperatures, 
metallic or earthenware ‘veseels for lower de- 
grees of heat. 

20. Granulation. The reduction of 
metals into grains, drops, or coarse powder. 
This is done by pouring them, in the melted 
state, into water. The same effect is obtained 
by violently agitating the molten metal until 
cool, in a wooden box, well chalked inside. 
(See No. 25.) In many cases the metal is 
allowed to run through the holes of a kind of 
colander or sieve to produce minute division ; 
if the drops are allowed to fall from a sufficient 
height, they will become spherical; in this 
way lead shot is made, 

1. Liquation. ‘The process of sweating 
out, by heat, the more fusible metals of an 
alloy. 

22. Liquefaction. The conversion of a 
solid into the liquid state, cither by heat— 
Susion, (see No. 19); absorption of water from 
the air—deliquescence; or the action of @ 
fluid body—solution. (See No. 29.) The 
liquefaction of gases and vapors is effected by 
pressure and cold. 

28. Lixiviation, The process of disoly- 
ing out or extracting the saline matter of 
bodies, more especially of ashes, &0., by 
means of ablution or digestion in water. The 
solution so obtained is called alye or lixivium, 
and tho salts resulting from the evaporation 
of such solutions, lixivial salts. 

Precipitation. This is the method 
for obtaining solid matter, by mixing two or 
more solutions of substances containing cer- 
tain elementary equivalents which have o 
strong mutual chemical affinity. That fluid 
which is added to another to produce precipi- 
tation is called the precipitant. If o solution 
is to be precipitated, it is best, unless other- 
wise directed, to first heat it by means of a 
sand bath. (See No.4.) A tall bell-shaped 

lass with a mouth is the best for precipitat- 
ing. Tho precipitant is to be added gradually, 
stirring the mixture continually with a glass 
rod, until precipitation ceases. The liquid 
should then be allowed to settle until clear. 
In order to ascertain whether there is any 
matter Jeft in the liquid unprecipitated, let 
ono drop of the precipitant fall into the mix- 
ture; if any signs of precipitation ensue, more 
must be added; if the mixture remains un- 
changed and clear, the operation is complete. 
The liquid may then be carefully decanted 
and the precipitated matter, which is called a 
precipitate, filtered and dried. When the pre- 
cipitate is the chief object of the process, It is 
usually necessary to wash it after filtration. 
This Operation requires but little attention 
when the precipitate is insoluble in water; 
but when it is in some degree soluble in that 
liquid, great attention is required to prevent 
the loss which might result from the use of 
too much water. Precipitates soluble in 
water, but insoluble in alechol, are frequently, 
on a small scale, washed with spirit more or 
less conventrated. (Seo No. 14.) 

25, Pulverization. The reduction of 


any substance to dust or powder is generally 
performed by means of a pestle and mortar, or, 
on a larger scale, by stamping, grinding or 
milling. A few soft substances, as carbonate 
of magnesia, carbonate of lead, &., may be 
pulverized by simply rubbing through a fine 
sieve; while many hard and gritty, and some 
soft substances, such as chalk, antimony, &c., 
are pulverized on a largo scale by elutriation. 
(Seo No. 14.) Others will only yield to o 
Yasp or file. Whichever method is adopted. 
the substance to be pulverized must be very 
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ary, and may even require artificial drying 
or dosiceation. (See No. 12.) On the other 
hand, a few substances, as rice, sago, nux 
yomica, &c., are often soaked in water, or 
steamed, belore being pulverized. In some 
cases, some other substance or iutermedium is 
introduced to aid in the oporation; thus, 
sugar is used in pulverizing civet, musk, nut- 
meg, and vanilla; absorbing the moisture 
which could not otherwise be readily got rid 
of. The addition of a verg suvell quantity of 
alcohol renders the powdering of camphor 
easy. Gold Jeaf is pulverized by mixing with 
sulphate of potassa, and then removing the 
jotassa by washing with water. (Sce also 
Wo. 2517.) Fusiblo metals are reduced bj 
melting and rubbing in a mortar until cold, 
or by agitating when melted in a box covered 
inside ‘rith chalk or whiting, Glass, quartz 
and silicated stones require to be heated red 
hot and then thrown into cold water, to make 


porphyrization. * 

26. Reduction. This term is applied to 
a process by which the oxygen is withdrawn 
from a metallic oxide. leaving the base in its 
original state. ‘This is effected by heating the 
oxide with carbon or byurogen; or by o=pos 
ing it to the action of some other body which 
has a powerfal affinity for oxygen. A. por- 
tion of the metallic oxide to be reduc 
nixed with finely powdered charcoal and ex- 
posed in a crucible to the heat of s furnace. 

The metallic residue, which remains after re- 
duction by this means, is usually mixed with 
coal dust, This is prevented Y lining the 
crucible with ebi dust made into a ough 
with clay and water, leaving o apace in the 
middie to receive the metallic oxide, not 
mized with charcoal, as in the formerinstanco; 
the crucible must be covered, and then heated. 
‘The reduction in this way is slower, but the 
ametal will be pure and free from coal dust. 

‘When hydrogen is employed for reduction, 
the metallic oxide is heated to redness in a 

glass or poresiain tube, and subjected to a 
current of hydrogen gas, which absorbs the 
oxygen, and leaves the metal pure. Other 
agents ‘are sometimes uscd for reducing, as 
tallow, oil, resin, sugar, and starch ; but car- 
bon and hydrogen are the agents generally 
employed. 

27, Saturation, A liquid is said to be 
saturated with some other substance when it 
ceases to dissolve nny more of it. An acid is 
saturated with an alkali when sufficient of the 
alkali has been added to completely neutralize 
the acid, and vice versa. 

28, Sifting. This is a means employed 
to obtain uniformity of fineness in a pulver- 
ized substance; and is also of uso in mixing 
different substances powdered to the same 
degree of fineness. The sieves used for this 
purpose are furnished with cloths of various 
materials and difforont degrecs of fineness; 
consisting of brass wire, horse hair, buckram, 
book muslin, gauze, or raw silk; this Inst 
constituting ‘a bolting cloth for sifting im- 
palpable powders. These are stretched over 
a wooden cylinder in the same manner as the 
head of adrum. During the process of pul- 
verizing, the use of the sievo is nee m 
time to time to separate the finer powder from 
the coarser particles, which have to be re- 
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turned after each sifting, to the mortar for 
further trituration. The powder is made to 
pass through the meshes of the sieve by 
gently agitating it between the hands; @ 
rough jarring motion will force through some 
of the coarser particles, and destroy the uni- 
formity of the powder. A sieve should be 
fitted with o drum head, top and bottom, the 
upper one to confine the dust of the substance 
being sifted, and the lower one to catch the 
sifted powder as it falls through the sieve. 
An arrangement of this kind is called a drum 
or box sieve. 

29. Solution. Under the head of solu- 
tions, are properly included only those liquids 
which consist of water or an aqueous men- 
straum, in which has been dissolved an ap- 
propriate quantity of any soluble substance to 
impart to the liquor its peculiar properties. 
‘When spirit is the dissolving medium, the 
liquid receives the name of alcoholic solution, 
spirit, or tincture, while substances dissolved 
in water form aqueous solutions. In cases 
where a substance is dissolved in an acid or 
alkaline solution, whose acid or alkali is after- 
wards neutralized by means of an alkali (to 
counteract the acid), or an acid (to destroy 
alkali), the solution is then termed a neutral 
solution. A saturated solution is o solution 
made according to No, 27. 

Professor Youmans, in the “Hand Book of 
Household Science,” says: “Solids should 
be crushed or pulverized, to expose the largest 
surface to the action of the solvent liquid. 
Substances which in the lump would remain 
for days undissolved, when reduced to powder 
aro liquefied ina short time. When a solid, 
as common salt or alum, is placed in a vessel 
of water to dissolve, it rests at the bottom. 
The water surrounding it becomes saturated, 
and being heavier, remains also at the bot- 
tom, xo that the solution proceeds very slowly. 
By stirring, the action is hastened, but this 
takes up much time. The best plan is to 
suspend the salt in a colander, basket, or 
coarse bag, at the surface of the liquid.” As 
the particles of water take up the particles of 
salt, they become heavier cnd sink; other 
particles take their places, dissolve more of 
the salt, and sink in turn, so that the action 
of aconstant current of liquid is kept up on 
the suspended crystals, and always at that 
portion most capable of dissolving them.” 

30, Sublimation. The process by which 
volatile solid substances are reduced to the 
stato of vapor by heat, and again condensed 
in solid form. It differs from ordinary di 
Jation only in, being confined to dry solid 
substances, and in the heat employed being, 
in general, much greater. Calomel, corrosive 
rublimate, and sal ammoniac, are thus pre- 
pared. 

81, Trituration. The reduction of o 
solid body to powder by rubbing. This is 
cffected on a small scale by means of a pestle 
and mortar; and on a largo scale by grindinj 
in a mill, or with o muller or o slab made o} 

orphyry or other hard substanco; this latter 
is termed porphyrization. 

32, Was! . This is resorted to in 
chemistry for two widely different purposes. 
‘Whon a substance contains both soluble and 
insoluble matter, the soluble portion can be 
separated fron the insoluble by washing ; this 
is called Zéziviation. (See No. 23. 

‘When it is desired to cleanse or remove im- 
purities from an insoluble powder, this is also 
effected by washing. (See Nos. 14 and 3841.) 


‘Preparations. The following 
methods of preparing decoctions, ex- 
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tracts, tinctures, c., are from the best practi- 
cal sources. Other directions for makin, 

extracts, essences, attars, &c., for the special 
purposes of Perfumery, &c., will be found 
Ender thoir respective Readings. 

84. To Prepare Decoctions. Decoc- 
tions are solutions of the properties of vegeta- 
blos obtained by boiling, which is presumed 
to be 8 more cHfective tmethod of extracting 
their properties than mere infusion. 

For making decoctions, the substances 
should be well’ bruised, or reduced to a very 
coarse powder, or, if fresh and soft, they 
should be sliced emall. In the former case, 
any very fine powder or adhering dust should 
be’ removed with a sieve, as its presence 
would tend to make the product thick and 
disagreoable, and also more troublesome to 
ntrain. ‘Tho vessel in which the boiling is 
conducted should be furnished with an accu- 
rately fitting cover, the better to exclude the 
air, and the heat should be so regulated that 
the fluid may be kept “simmering,” or only 
gontly boiling, as violent boiling is not only 

ite unnecessary, but absolutely injurious. 
fn every caso the liquor should be strained 
while haf, but not boiling, and tho best meth- 
od of doing this is to employ a fine hair sieve, 
or a coarse flannel bag. In general it is 
found, that as decoctions cool, sediment is 
formod, in consequence of the boiling water 
dissolving a larger portion of vegetable mat- 
tor than it can retain in solution when cold. 
This deposit for the most part consists of the 
activo principles of the olution, aud should 
be mingled with tho clear liquid by agitation, 
when the decoction is used. It will thus be 
seen that the common practice of deering the 
filtration until the liquid has become cold, and 
also of rejecting the sediment, is injudicious, 
and should be scrupulously avoided; as, how- 
ever much decoctions so prepared may please 
the oye, they are not only inferior in strength, 
but, in many cases, nearly inert. It may be 
further remarked, that long boiling is in no 


ease necessary, and should be avoided, espe- 
cially in decoctions prepared from aromatio 
vegetables, or those abounding in extractive, 
Tho colleges, in such cases, direct the in, 
dients “to he boiled for a short time,” or “for 
10 minutes,” or they limit the time of boilin, 
by stating the quantity that must be volatil- 
ized, as—“ boil to a pint, and strain,” tho lat- 
ter method being generally employed for 
those substances that do not suffer by length. 
ened boiling. 

Distilled “water, or perfectly clean rain 
water, should alone be used for decoctions. 
Spring and river water, from their containing 
lime, have less solvent’ powers. 

Decoctions of all vegetables not exerting a 
very powerful action on the human system 
may be made by boiling 1 ounce of the vegeta- 
ble matter in 1 pint of water for 10 or 15 
minutes, The ordinary dose of such a decoo- 
tion is the same as that of a similar infusion. 
(See No. 37.) 

‘When the medicinal properties of vegetables 
are volatile, or are injured by a strong heat, 
infusion should be had recourse to, in prefer- 
ence to boiling; but when a solution of the 
fixed constituents is alore sought, decoction 
is preferable. In pregaring compound decoo- 
tions, those in, ieuts sould be boiled first 
which least readily im their active princi- 
ples, and those which most readily impart 
them should be added afterwards. Yn many 
cases it will be proper simply to infuse the 
more aromatic snhstances in the hot decoction 
of the other ingredients, by which means 
their volatile principles will be preserved. 

35. To Prepare Tinctures, Tinctures 
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are solutions of vegetable and animal drugs, 


spirit is alcohol, with 16 
per cent. of water, and its specific gravity is 
‘838. Proof-spirit is composed of 5 parts of 
rectified spirit mixed with 3 parts of water, 
the resulting compound containing 47.5 per 
cent. of water, specific gravity 920. The 
choice between proof and rectified spirit de- 
pends on their respective solvent powers oxer 
the active principles of the drugs employed. 

Tinctures are usually pi by reducing 
the solid ingredients to small fragments, 
coarse powder, or fine powder, macerating 
them for 7 days or upwards in proof or ree- 
tified spirit, straining the solution through 
linen or muslin, or paper, and finally express- 
ing the residuum strongly, to obtain what 
fluid is still retained in the mass. They aro 
also prepared by the method of displacement. 
(See No. 41.) All tinctures should be pre- 
pared in close glass or stoneware vessels, and 

¢ shaken frequently during the process of 
maceration. tures are better clarified by 
repose than by filtration, as in the latter case a 
considerable portion is retained by the fil- 
tering medium, and Jost by evaporation. In 
ordinary cases, it will be sufficient to allow 
the tincture to settle for a few days, and then 
to pour off the clear supernatant portion 
through a funnel loosely choked with a piece 
of sponge or tow, to keep back any floating 
ents of straw or other light substances; 
after which tho remaining foul portion of the 
liquid inay be filtered througt paper. When 
itis absolutely necessary to filter a tincture, 
and the quantity is large, conical bags should 
bo cmployed. The filtration should be con- 
ducted as rapidly as peels, for the double 
purposo of lessening the amount lost by evap- 
oration, and the action of the air on the fluid. 
Tinctures long exposed to the air frequently 
loso their transparency within a few days 
after their filtration, owing to the oxidation 
and precipitation of some portion of the mat- 
ter previously held in solution. Resinous and 
oily tinctures, as those of myrrh, tolu, and 
lavender, may bo usually restored to their 
former brightness by the addition of a quan- 
dity of spirit, equal to that which they bare 
‘st by evaporation; but many tinctures resist 
this mde of treatment, and require refiltering. 
Ethereal tinctures are best Prepared by pereo- 
lation, and should be both made and kept in 
stoppered bottles. 
en both the substances are fluid, as in 
the case of certain baleams, the spirituous 8o- 
lutior is made by merely mixing the two 
togetherin suitable proportions. For instance 
—TTincture or essence of Tolu consists of 3 
@rachms balsam of Tolu and 1 quart of al- 
cohol. 

‘The tinctures of the drug-stores are usually 
very uncertain and inferior Preparations. Not 
only is their man carelessly conduct 
ed, without reference to the respective char- 
acters of their in; icnts, but the ingredients 
themselves are often deficient in strength and 
quantity. 

‘We will now proceed to explain the various 
methods by which good tinctures are obtained. 

36. To obtain Ti Infusi 


3 ion, 
ion. In order to 
extract the suluble priuviples of substances 
which cannot be advantageously distilled, in- 
fusion is often resorted to. This consists in 
submitting them for a greater or less period 
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of time to the sction of a liquid, with or with- 
out the aid of heat. 

This is known by the name of infusion, 
digestion, or maceration, terms all signifying 
the same process with different modifications 
in the way of conducting it. 

87. Infusion. When the principles to 
be extracted are soluble in water, and at the 
same time but slightly volatile, boiling water 
is poured on the subsiance of which the infu- 
sion is required, the vessel is carefully covered, 
and the whole allowed to remain untouched 
for some minutes or even some hours, accord- 
fag to the greater or less penetrability of the 
substance, and the required strength of the 
jnfusion; the result isan INFUSION, properly 
0 called. 

If an infusion is required of dried lcaves or 
flowers, they are first moistened with a little 
boiling water, and a time allowed for them to 
swell and soften before adding the rest of the 
water. Infusions made by adding all tho 
‘water at once, as is still frequently practiced, 
are deficient both in flavor and perfume. The 
infasion of tea is an every-day illustration of 
this; as all who can make a good cup of tea 
know how necessary it is to first draw the 
tea with a small portion of water; and yet, 
strange to say, this principle is utterly ne- 


glected in the case of coffee, where its applica- 
tion is just as effective. (See French Coffee.) 

Infusions of all vegetables that do not 
exert a tery powerful action on the human 
frame, may be made by pouring 1 pint of 
boiling water on 1 ounce of the vegetable 
matter and allowing it to macerate for from 
$tol hour. The ordinary dose of such in- 
fusions is 1 to2 ounces three or four times @ 

ay. 

Infusions, like decoctions, are liable to un- 
dergo spontaneous decomposition by keeping, 
especially in warm weather, when a few hours 
are often sufficient for their passage into a 
state of active fermentation; they should 
therefore be prepared for use daily, as beyond 
24 hours they cannot be depended on. 

Infusions should be made in vessels which 
cannot be attacked by any of the substances 
with which they are in contact, and closed 
sufficiently tight to prevent the loss of the 
most volatile principles. 

The tin cucurbit, with cover, is in these two 
Teapecte best adapted for infusions in water. 

. Concentrated Infusions, These 
are now very generally met with in trade, 
and are made of 8 times the pharmacopeial 
strength. They are mostly prepared by em- 
ploying 8 times the usual quantity of ingre- 

ients, and only three-fourths qf the proper 
quantity of water, and adding to the strained 
liquor, when cold, sufficient spirit of wine to 
bring ‘the Jiguid ‘up, to tho proper strength 
(about one-third of the weight of the strained 
infusion). A still better plan is to treat 8 
times the usual quantity of the ingredients 
with a mixture of rectified spirits 1 part and 
cold water 3 parts; in the usual way for 
making tinctures, either by maceration for 7 
to 14 days, or by percolation. Concentrated 
infusions made in this way keep well, and de- 
posit scarcely any sediment. Many ho 

that are remarkable for the brilliancy 

beauty of these preparations, employ one- 
third spirit of wine and two-thirds water as 
the menstruum. It may, however, be taken 
aso general rule, that for vegetable substances 
that abound in woody fibre, and contain but 
little extractive matter soluble in water (as 
quassia for instauve), one-sixth to one- 

partof spirit ia sufficient for their preserva- 
tion; while for those abounding in mucilage 
or fecula, or that readily soften and become 
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poy and glutinous in weak spirit (as rha- 
arb), one to one-third is required. 
macerating in the infusion as much brai 
mustard seed as can be added without flavor- 
ing the liquor, along with ao little bruised 
cloves, most ‘vegetable infusions may be pre- 
served without cither fermenting or becom- 
ing mouldy with very little spirit (one-ninth 
or one-tenth). 

89, Maceration, When an infusion is 
made without the aid of heat it is termed 
maceration. This takes a much longer time 
than an infusion, properly so called; it rarely 
requires less than 7 days, sometimes several 
weeks, ‘Those substances to which heat 
would be injurious, or which are casily solu- 
ble, are treated in this way. In many distil- 
lations this method is made uso of to soften 
the substances before putting into the still; 
and to facilitate the extraction of their odor 
ous principle. 

‘Tinctures, when prepared by maceration, 
should be frequently shaken during the Lae 
cess, Which should be conducted in g! 
vessels well stopped. pee 

40, Digestion is o prolonged infusion 
which is usually conducted at a medium tem- 
perature between that re uired for an infusion, 

roperly 80 called, and that of a maceration, 
Pre vouject is usually to impregnate alcohol 
with the principles of a substance which 
Thuid bo but slowly extracted without the 
aid of a ccrtain amount of heat, such as that 
‘of the sun or of hot ashes. ; 

Mixing together two or more liquors and 
allowing them to stand for some days, is also 
called digestion. 

‘Maceration ond digestion aro usually per- 
formod in vessels of stoneware or glass, which 
‘are placed on the sand-bath, in cases where a 
regular and uniform heat is required. 

hatever may bo the form or nature of the 
yessels employed, care must be taken not to 
fill them fall, also to cover those which are 
to be placed on the sand-bath with a damp 
piece of parchment tightly tied round the top, 
with many pin holes pricked in it, If this 
latter precaution be neglected, the increased 
volume produced by the heat and also the ex- 
pansion of the air may burst it. Moreover, 
the process is never so well conducted in a 
‘vessel that is too full. 

41. To obtain Tinctures by Displace- 
ment or Percolation. The kind of filtra- 
tion commonly called the process of displace- 
ment, for extracting the essence from roots, 
herbs, seeds, barks, &c., is effected in the 
following manner: ‘Tt is first necessary that 
the articles to be acted upon should be ground 
ina drag mill to the condition of o coarse 
powder; then weigh each powder by itself, 
‘and mix them together in the proportions 
demanded by the recipe, and moisten the 
mass thoroughly with alcohol, allowing it to 
macerate for 12 hours in a vessel well covered. 
Next is required a hollow instrument of 
cylindrical form, having one end shaped liked 
a fannel, 80 that it can be inserted in the neck 
of a glass bottle, and heving inside, near the 
lower end, a partition pierced with numerous 
amall holes, like the strainer of a French 
coffee-pot, which is a simple coffee percolator ; 
in the absence of such a partition, soft cotton, 
or any insoluble substance, may be substituted, 
and being placed in the inside at the lower 
end of the instrument, will answer as well as 
the strainer. This instrument is called a 
percolator. Boullay’s filter or percolator is 
usually employed. Macerate the ingredients 
to be acted upon, for the time named—intro- 
duce them into the percolator, and slightly 
press them upon the partition. Any portion 
of the liquid used in the maceration, not ab- 
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sorbed by the powder, should be peared upon 
the mass in the instrument, and allowed to 
percolate. Now gradually pour into the per- 
colator sufficient of the alcohol, or other 
liquid to be filtered, to drive before it, or dis- 
place, the liquid contained in the mass; the 
portion introduced must in like manner be 
displaced by another portion; aud so on, till 
the required quantity of filtered liquor is ob- 
tained. This extract is called a tincture. In 
caso the liquor which first passes through 
should be thick and turbid, again introduce it 
into the instrument, being very careful not to 
have the powder tuo coarse or loosely pressed, 
or it will permit the liquid to pass tuo quickly; 
and on the other hand it should not be too 
fine and compact, or it may offer an unneces- 
sary resistavce. Should the liquor flow too 
rapidly, return it to the instrument, and closo 
it beneath for a time, and thus permit the 
finer parts of the powder to subside, and cansa 
a slower percolation. 

The method of percolation is now preferred 
by all who have made sufficient trial of it to 
apply it correstly. 

‘he first portion of liquid obtained by the 
method of displacement is always in a state 
of high concentration. In general it is a 
simple solution of the soluble ingredients of 
the crude drug in the fluid employed. But 
sometimes the solvent, if compound, is re- 
solved into its compound parts, and the fluid 
which passes through it at any given time is 
only one of these, Kolding in solution only the 
most soluble parts of the ny 

Thus, if diluted alcohol poured over 
powder of myrrh, in tho cylinder of the per- 
colator, the fluid which first drops into the 
receiver is a solution of an oily consistence 
chiefly composed of resin and volatile oil dis- 
solved in alcohol. In like manner when the 
powder of gall-nuts is treated in the same 
way by hydrated sulphuric ether, two layers 
of uid are obtained, one of which is a highly 
concentrated solution of tannin in the water 
of the ether, and the other a weak solution of 
the same principle in pure ether. In all 
cases, therefore, in which it is not otherwise 
directed, it is absolutely necessary to agitate 
the several portions of the liquid obtained by 
peroolation ‘together, in order to insure @ pro- 

inet of uniform strength, or activity. 

‘To illustrate the operation‘ of displacement, 

and describe an excellent 
ercolator for making per- 
ie tinctures, we will sup- 
pose that in is under 
treatment. The epparatus 
made wholly of glass, hav- 
fits engraving end apiog 
1e engraving, and a plo, 
ede OTE 
ly at, the benzom in coarse 
powder is then ponred into 
tube portion, A, until it 
reaches e line, Aloe, 
ol per cent.) is next 
wot, until it rises to the 
line, d. As soon as the first 
portion sinks into the ben- 
zoin, a fresh addition must 


placin; 
ceded them without min; 
with them. 
becomes more and more 
charged with soluble matter 
‘as it descends; and when 
it reaches the bottom of the 
mass, under the pressure of 
the superincumbent liguor, 
itrunsout saturated. When, 
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by successive additions of 
fresh alcohol, the benzoin 
under treatment has become exhausted, the 


guia passes through the mass, and falls 
into the receiver, B, as tasteless and colorless 
as when first poured in. This indicates the 
completion of the process. 

‘As atmospheric pressure is an important 
element in the operation, it will not answer 
to shut it off by closing the top of the dis- 
placer, without making’ some compensating 
arrangement; and, therefore, a communica- 
tion between the upper and lower vessels is 
established by means of a latent-tube arrange- 
ment, D. In this manner the apparatus is 
kept ‘close, and the evaporation of alcohol 
prevented, while the pressure produced is dis- 
tributed throughout the apparatus, and ren- 
dered uniform. As the runnings are clear, 
filtration is rarely necessary. Tho quantity of 
alcohol thus consumed need not be more than 
snfficient to exhaust tho material; and the 
resulting tincture must therefore be diluted to 
the proper strength. For perfumes, deodorized 
alcohol must always be used. 

‘The method of displacement has the advan- 
tage of expedition, economy, and yielding pro- 
ducts possessing uniformity of strength ; but it 
requires considerable experience to adapt it to 
all substances. The art rests in properly 
packing the ingredients in the cylinder, some 
substances requiring considerable pressure to 
be used, while others, when even lightly 
packed, ‘scarcely permit the fiuid to pass 
through them. An excellent plan applicable 
to all substances, but especially those of a 

lutinous or mucilaginous nature, is to mix 

@ powder with an equal bulk of well-washed 
sand, before rubbing itup with the menstruum. 
The coarseness of the powder must also be at- 
tended to. Substances that readily become 
soft and pappy when wetted by the menstruum, 
should not be used so fine as those that are 
more woody and fibrous. The method of 
displacement answers well for the preparation 
of all tinctures that are not of resinous 
nature, and for most infusions of woody and 
fibrous substances, as roots, woods, aka! 
leaves, seeds, insects, dic. It is especially 
adapted for the preparation of concentrated 
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infusions and essences, as they may thus be 
obtained of any required strength, without 
loss, or requiring concentration by heat, 
which is 80 deetaneave to their virtues. 

When ordinary tinctures are made in large 
quantities, displacement is never likely to su- 

ersede maceration, on account of any prac- 
ical advantages it may possess. If the pre- 
scribed directions be duly attended to, the pro- 
cess of maceration is unexceptionable. ‘The 
process is more simple than the other; the 
mode of operating more uniform; it is, in fact, 
always the same; it requires less of skill and 
dexterity in conducting it; it requires less 
constant attention during its progress, which, 
in operating on large quantities, is aconsidera- 
tion; and finally, Gog aratus required is less 
complicated. When, however, only small 
quantities of tincture are to be made ata time, 
and kept in stock, the adoption of the process 
of displacement will often be found conve- 
nient and advantageous. It offers the means 
of making a tincture in two or three hours, 
which, by the other procoss, would require as 
many weeks. (Sce No. 4572.) 
42, Proportion of Ingredients used 
for making Tinctures, ‘The following are 
the proportions usually employed for the most 
important perfume tinctures: 


Tincture, 


6d 60) 
‘Parmeric—yellow.Turme 
43, To Prepare Emulsions. Theso 
aro milky liguidsstormed by the mechanical 
sumistuie of! oil, balsam, or resin, with water, 
by means of some other substance that 
‘ossesses the property of combining with 
Poth, ‘There are numerous preparations of 
the kind in pharmacy and medicine, which, 
ia tho later pharmacopaias, have received 
tho name of “mixtures.” ‘There are also 
several emulsions employed as cosmetics, 
cither alone, or as vehicles for other ingre- 
dicnts. The common name of emulsions is 
“milk,” but the term is often incorrectly 
extended to opaque white liquids of an en- 
tirely distinct character. ayy 
The successful preparation of emulsions is 
a matter requiring some litue skill and care, 
In some instances, as with the almond, the 
two substances necessary to produce a perfect 
emulsion are presented by nature, ready to 
cur hands tin saene Senna production ; 
nothing more isnecessary than to reduce it with 
tho pestle, and triturate it with water, gradu- 
ally added. In other cases, and whicl 
far the more numerous, we have to operate 
on oily or resinous ingredients in their com- 
mon form. These we are enabled to suspend 
in water, or mechanically combine with it, by 
the intervention of thick mucilage, alt 
or yolk of egg. It is found that 1 drachm 
(60 grs.) of the Jirst—made with equal parts 
of good gum-arubic and water (powdered 
m is sometimes used instead of mucilage)— 
ounce of the second, (usually about 26 in 
number), and one of the last, will form 2 
drachms of oil or resinous matter into an 
emulsion with about 1 fluid ounce of 
water, gradually added; and such an emul- 
sion, if properly made, will then, in most in- 
stances, bear further dilution with water. 
(The yolk of an ordinary-sized hen’s egg is re- 
ferred to. It should “be remembered, that 
emulsions formed with yolk of one will not 
keep long, owing to the putrescible nature 
Of the etter.) “Of theo mueilage is the 
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medium most commonly employed. Ac- 
cording to Montgomery, for conversion into 
permanent emulsions, “oils require about 
three-fourths their weight ; balsams and 
spermaceti, equal parts; resins, twice their 
weight; and musk and ambergris 5 times 
its Weight.” In some cases instead of the 
above substances, a little liquor of potassa 
is employed, when a saponaceous emulsion 
is formed, which differs considerably in its 
properties from an emulsion of the same 
ingredients produced by means of a bland 
medium, 

In making an emulsion, the gum, or other 
medium employed, should be first put into 
the mortar, and rendered thoroughly homo- 
gencous with the pestle. If almonds are 
used, they should be treated as noticed under 
“almond-paste” Soe No. 1123), a few drops 
of water being added to prevent “ oiling,” and 
to reduce them to a smooth, soft paste. The 
oil or resinous matter may then be gradually 
added and rubbed in, carefully observing not 
to add it more quickly than it can be subdued 
by the pestle; and if, during this part of the 
manipulation, the mixture should begin to 
exhibit a “breaking” or “curdling” appearance 
at the edges, a few drops of water must be 
immediately ‘incorporated with it, before add- 
ing the remainder of the oil. If this be not 
done, the emulsive mixture in the mortar 
will, in gonera:, suddenly 1oso its tenacious 
consistence, and the process will fail. After 
the whole of the oil, balsam, or resinous 
matter is thoroughly incorporated, the water 
‘or other aqueous vehicle intended to form the 
‘bulk of the emulsion, should be added grada- 
ally and with care, each porta being per- 
fectly blended with the fiquid mass in the 
mortar, by pant trituration, before soaing 
the next. If any alcoholic liquid is employed, 
it should be added at the very end of the pro- 
oss, and then only very gradually, as other- 
wise it will cause the ‘separation of the in- 
gredients. 

It must be observed that soluble salts, 
spirit, acids, and astringents, are, as a rule, 
incompatible with the emulsive form. If 
saline matter must be introduced, it should 
only be added in o very minute quantity, and 
in the state of solution, to the ready-formed 
emulsion; and in this case emulsion of al- 
monds is the most suitable vehicle. (See No. 
1125.) Spirits and acids act by precipitating 
the mueilaginous matter, or yolk. Even the 
addition of a very little lemon juice, or of a 
portion of slightly acoscent syrip, will often 
entirely destroy an emulsion. This inevitably 
cours with emulsions made with liquor of 
potassa, or other alkaline medium, owing to 
the absolute incompatibility of acids and 
alkalies in the same liquid. 

Tt is found that volatile oils are more readily 
made into emulsions if mixed with an equal 
volume of sume simply fixed oil, a8 that of 
the almond or olive, before proceeding to 
operate on them. 

‘All emulsions shonld he well shaken before 
use. (Cooley.) 

44. To Prepare Extracts. The pro- 
cess of obtaining an extract of a substance 
involves two distinct operations: First, the 
Production of a solution of the soluble por- 
tion of the substance operated on; and next, 
the reduction of this solution to a proper 
coasistence by evaporation. The substance 
is first, where practicable, reduced to coarsc 
powder by bruising, or sliced with a knife, 60 
that every portion may be fully exposed to 
theaction of tuesu:vest. Refructory substan- 
tes are first softened by tbo solvent and then 
sliced. Other substances whose nature docs 
uot require reducing, aro used without prepa- 
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ration. 

Different fiuids are used for solvents, as 
best adapted to the sulubility of the substance 
ander treatment. Some bodies, such as fresh 
vegetables, y their juice by expression 
alone. In the preparation of aqueous extracts, 
the ingredients are treated with rain or dix- 
tilled water, until all the soluble matter that 
is desired tu obtain frum them is dissolved. 


This is effected by either maceration, percola- 
tion, infusion, or decoction, as circumstances 
juire: the solution thus obtained is poured 
off and the remaining soluble matter either 
pressed or washed out, and added to the solu- 
tion; it is next allowed time to settle, then 
decanted, and strained or filtered; and if this 
fails to render the liquid clear, it is clurified 
by white of egg, and filtered; Canton flannel, 
first soaked in water, bein; generally em- 
ployed for this purpose, en Water acid- 
ulated with acotic acid is employed, vegetable 
substances are usually macerated in it in the 
cold, or the dilute acid is sprinkled over the 
bruised plant, if fresh, and the juice expressed 
by strong pressure, 
‘When the prinéiples to be extracted are in- 
soluble, or only slightly soluble, in water, 
alcohol is employed, either in the form of rec- 
tified spirit, proof spirit, or diluted. Theso 
produce alcoholic or spirituous extracts; and 
ae generally obtained by either maceration or 
igestion. 
ther is well adapted for obtaining extracts 
from bodies whose principles consist of vola- 
tile oils or resin, on account of its »strong 
affinity for those substances, Such are 
termed ethereal extracts. In nearly all 
filtration is necessary to insure a pure extract, 

The means usually employed for evapora. 
ting an agueous solution, are rapid boilin 
over a fire until the extract is thick enoug! 
to offer some risk of burning, and the evapo- 
ration finished oyer o water bath or in chal- 
low vessels at o moderate heat, tho further 
escape of vapor being promoted’ by continu- 
ous stirring with a wooden spoon or stick. It 
is not always advisable to heat a solution to 
the boiling point, but if boiling is resorted to, 
it cannot be done too rapidly, as the heat can: 
not rise above its boiling point, and rapid 
ebullition hastens evaporation. Thefluid must 
never be stirred while ebullition is going on. 

Two fundamental rules are:—to conduct 
evaporation at as low a temperature as is 
consistent with other objects; and,—to ex- 
clude atmospheric air; or, at least, to expose 
the liquid to its action for as short o time as 
possible, as most solutions lose more or lesa 
of their active ere es AG heat and exposure. 
Solutions which will not bear boiling without 
loss of strength are evaporated in a'vacnum, 
cither in a closed still, or under the receiver 
of an air pup, in which a yessel {s placed 
containing strong sulphuric acid; this has a 
powerful affinity for water and absorbs its va 
por as quickly us it comes in contact with it. 

A good plan for evaporation, though slow, 
in to place the liquid iu a broud shullow vessel, 
exposed in a stove or drying room to a tem- 
perature of about 100° Fabr., allowing free ac- 
cess for the air, ‘Tho extracts thus evaporated 
are said to be lighter in color and more trans- 
parent Luan by most other ways. 

Tho method for evaporating an alcoholic or 
an ethereal solution is substantially the same 
as that pursued with an aquoous wolution; cx- 
cept that, as a matter of economy, the vapor 
uy be led off and condensed again. 

he eee extract should be free from grit, and 
wholly soluble in 20 parts of the solvent used 
for making tho cxtract, forming o nearly clear 
solution; it should be of a proper consistence 
and of uniform texture and color, smooth and 
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glossy in appearance; this latter can only be 
arrived at by assiduous and laborious stirring 
as the extract thickens; and may be promoted 
by adding 3 or 4 per cent. cack of clive il 
and gum arabic, with 1 or 2 per cent. of spirit 
of wine. Extracts should be put into pots as 
soun as made, securely tied down with blad- 
der, and kept ina dry place. Auy tendency 
to become mouldy may be prevented by add- 
ing, the last thing before removing from 
the evaporating pau, a few drops of oil of 
cloves, or a still less quantity of creosote, dis- 
solved in a little alcohol; or by moistening 
with oil of cloves or creosote, the inside of the 
bladder used for covering the pots. 

45. To obtain Vegetable Juices by 
Expression, Tho juices of plants aro ob- 
tained by bruising the fresh leaves in a mar- 
blo mortar, or in a mill, and expressing the 
fuice which, after defecation for some hours 

acool situation, is cither filtered through 
paper, or strained after coagulating its albu- 
hinous matter by heat. Some plants require 
the addition of } its quantity ‘of swater before 
pressing. ‘The expression of tho juice of lem- 
ons, oranges, quinces, &c., is facilitated by 
previously mixing the pulp with clean chop- 

straw. Mulberries, é&c., after being 
crushed between tho hands, are left 3 or 4 
days to undergo a slight fermentation, before 


this purpose. The PRESERVATION 
of the juices of the narcotic plants, and some 
other ¥egetables, has lately assumed consid- 
erable interest, from these preparations having 
been proposed as substitutes for the common 
tinctures. It appears that the juice of youn, 
plants just coming into flower, yields only 
the amount of extract which may be obtain: 

the same quantity of juice, expressed 
from tho matured plant, or when the flowers 
aro fully blown; and the strength of the pro- 
duct is also inferior. The leaves alono should 
be preferably employed, and should be exclu- 
sively of the second year's growth, when the 
plants are biennials. 

Bruise the leaves in a marble mortar (on 
the largo scale, in o mill), and submit them 
to the action vf a powerful pross; allow the 
juice to remain for 24 hours iu a cold place, 
‘then decant the clear portion, add ¢ part by 
measure of spirit (90 per cent.) agitate, and 
in % hours again decant the clear, and filter 
it through paper. Keeps well under ordinary 
circumstances, 

‘The method directed by the Paris Codez is 
as follows: to the fresh leaves, bruised in a 
marble mortar, is added an equal weight of 
rectified spirit, and after maceration for 15 
days, the whole is pressed, and the resulting 
tincture filtered. 

‘The commencing dose of the narcotic juices 
is about 5 drops. In the above manver aro 
propared the preserved juices of aconite, bel- 
ladonna, colchicum (corms), henilock, ‘hen- 
bane, foxglove, lactuea virosa, tarazacum, &. 

To Extract Essential Oil from 
Wood, Barks, Roots, Herbs etc. Take 
balm, ihint, sage, or any other herb, &e., put 
into o bottle, and pour upon it a spoonful of 
ether; keep in a cool place a few hours, and 
then fill the bottle with cold water; the es- 
sential oil will swim on the surface, aud may 
be easily separated. 


Specific Gravity is the density 
of the matter of which any body is com- 
sed, compared with the density of another 
Body, assumed as the standard, or 1.000. 
‘This’ standard is pure distilled’ water for 
liquids and solids, and atmospheric air for 
gaseous bodies and vapors. In the United 


‘A Very powerful screw press is re-" 
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States and England the specific gravity, unless 
when otherwise expressed, is always taken at 
60° F.; but in France at 32°, or the tempera- 
ture of melting ice. In most cases, however, 
it is sufficient merely to note the temperature, 
and to apply o correction, depending on the 
known density of water or air, at the different 
degrees of the thermometric scale. 

e above plan has been adopted, because 
the weight of an equal bulk of different. sub- 
stances varies greatly. Thus, as gold is 19 
and silver 10 times heavier than water, those 
numbers, 19 and 10, are said to resent the 
specific ‘gravity of gold and silver. The 
heaviest of all known substances is the very 
hard metal used for making points to the so- 
called dinmond gold tis called iri- 
dium; its specific gravity is 23. Next comes 

latinum, 21; gold, 19; mercury, 13.5; lead, 


1.3; silver, 10; copper, 8; iron, 7; zinc, 6; 
different kinds of stones, from 4 to 1; alumi- 
num, 2.5. Flax and all woody fibres have a 


spans gravity of 1.4, and are thus heavier 
an water, but wood will float or sink ac- 
cording to the number of its pores into which 
the wator does Dot penetrate, So ebony and 
many kinds of hard wood sink, pine and all 
kinds of soft wood float. Cork is the lightest 
wood, its specific gravity being only 0.24, less 
than one-quarter that of water. Alcohol is 
about three-quarters the weight of water, and 
as the strength of liquor depends on the 
amount of alcohol it contains, trength is 
simply found out by its specific gravity indi- 
cated by the more or less floating of a little in- 
strument called a hydrometer, the weaker 
liquid being little lighter than water has the 
strongest buoyant power; solutions of dif- 
ferent salts, sugar, ctc., being heavier than 
water, havo o stronger buoyant power; ves- 
sels thereforo will draw less water in the sea 
than in fresh water, and it is more difficult to 
Oe in Aon Hee ie in the sea. he 
lightest of all liquids has a specific gravity o! 
0.6; it is called chimogene, and is made from 
petroloum; it is exceedingly volatile aod 
combustible; in fact, it is a liquefied gas. 
Carbonic acid gas or choke damp is about 500 
times lighter than water; common air, 800; 
street gas about 2,000, and pure hydrogen, 
the lightest of all substances, 12,000 times. 
The heaviest substance bas thus 23 12,000 
or more than a quarter of o million times 
moro weight than an equal bulk of the light- 
est; aud tho substance of which comets con- 
sist, has by astronomers been proved to be 
even several thousand times Tighter than 
hydrogen gas. 

48, To find the Specific Gravity of a 
Substance heavier or lighter than Wa- 
ter. In order to ascortain the specific gravity 
of a body heavier than water, the following 
mothod js adopted. First weigh it in air, then 
weigh it immersed in water. — The difference 
between these two weights will be its loss of 
weight in water, or, in other words, the weight 
of the water displaced. Then divide the weight 
in air by its loss in water, and the result is 
the xpocific gravity. 

‘Thus, suppose o substance weighs, 

12 pounds in air, 
and 10 pounds in water. 


Its loss is 2 pounds in water. 

Divide 12 (weight in air) by 2 (loss in 
water), and the result isits specific gravity, 6.— 
That is, the substance is, bulk for bulk, 6 
times as heavy as water. 

If the substance will not sink in water, 
then weight must be added to make it just 
sink below the surface. This extra weight, 

to the weight in air, show its loss in 
water. Thus, if a substance weighs 8 pounds 
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in air, but requires 2 pounds to be added to 
submerge it in water, its loss of weight in 
water is 2 added to 810 pounds. : 

Proceeding as before, we divide its weight 
in air, 8, vy its loss in water, 10 and we have 
it specific gravity y.=8. 

9. To find the Specific Gravity of a 
Liquid or a Gas. Weigh it in a specific 
ravity dottle, glass flask, or other vessel of 
Enowa capacity and dividing that weight by 
the weight of the same bulk of water, the 
quotient is, as beforo, the specific gravity. 

50. To find the Specific Gravity of a 
Solid Body Soluble in Water. Tako its 
specific gravity in regard to some liquid which 

oes, not dissolve it, and multiply by the 
specific gravity of the liquid. Thus, a piece 
cheugar, whose weight is 400 gralis, is found 
to lose’ 217.5 grains if weighed when im- 
mersed in oil of turpentine; this would make 
its specific gravity, as comparod with oil of 

tine, A¥2=1.84. The specific gravity 

of the turpentine is .87; then, 1.84x.87=1.6, 
tho real specific gravity of the sugar. 

51. To find the Specific Gravity of a 
Body in Powder Insoluble in Water. 
Introduog it into a bottle whose capacity is 
Anown; fill the bottle with pure water at 60°. 
It will hold as much Jess water as is equal to 
the bulk of tho powder, and the weight of the 
powder in air divided by this difforenco will 

ive tho specific gravity. ‘Thus, supposing 
the bottle to hold 1000 grains of water, 100 

‘ains of emery aro introduced, and the bottle 
filed up with water. If no water were dis 
placed the two should weigh 1100 grains; they 
really weigh 1070; the difference, 30 grains, is 
the weight of water displaced; 100-30—3.333, 
specific gravity of the emery. 

52. fo Determine the Weight of a 
Body from its Specific Gravity. A cubic 
foot of water weighs 1000 ounces; hence, to 
determine the weight of a given bulk of any 
body the specifi gravity of which is known, 
multiply the cubic content in feet by 1000, 
fand this by the specie gravity, and tho pro: 
duct will be the weight in ounces avoudupvis, 


lcoholmetry. Tho percent. 
ago of absolute alcohol in any 5] 
mituous liquid may be given either by vol- 
ume ur weight, but as liquors are sold by 
measure, nut weight, it is generally preferred 
to know the percentage hy volume. The 
per cent. of weight remains the same in all 
emperatures, but the per cent, by volume 
yaries with the temperature or host of the 
liquid. Many instruments have been intro- 
duced to determine the quantity of absolute 
alcohol contained in any spirituous liquors, 
and these are known as hydrometers, or alco 
holmeters. Hydrometers made by different 
inventors have come into use in different 
countries; thus the hydrometer made by 
‘Tralles has been adopted by the governments 
of the United States and Prussia; that made 
by Gay Lussac has been legally sanctioned iv 
'rance and Sweden; while that invented by 
Sikes has been approved and made the excise 
standard in Great Britain. 

Tralles’ Hydrometer. Tralles’ hy- 
drometer is the {nstrument used by our 
government to ascertain the strength of ém- 
ported liquors, and is made of glass, Tralles 

adopted as the standard of comparison 
pure or absolute alcohol in volume at the 
temperature of 60° Fab., the. strength of which 
he expresses by a scale divided into 100 de- 
grees or parts, cach of which represents thy 
art of alcohol. When floated in any spirituout 
iquor at a temperature of 60° Fab., it im+ 
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modiately indicates the strength. For in- 
stance, if in a brandy at that temperature it 
sinks to 65, it shows that 65 parts of tho 
liquor is absolute alcohol, and 35 parts water; 
should it sink to 90, it indicates that the 
liquor is 90 parts or per cent. strong, and soon. 

‘An increase of heat causes liquids to ex- 
pand in volume, and a decrease produces con- 
traction; therefore spirits over the normal 
temperature of 60° Fah. appear stronger than 
thoy really are, and below 60° they are really 
stronger than they appear to be. 

It is thereforo evident that the degrees of 
percentage of this hydrometer are ony cor- 
rect when the spirit under trial has the nor- 
mal temperature of 60° Fah. When the 
temperature varies from 60°, the percentage 
can only be ascertained by a fong and tedious 
calculation. To avoid this Mr. Tralles has 
constructed a simple table by which the real 
percentage of alcohol is found in liquids of 
different temperatures from tho results ex- 
hibited by the instrument. (See No. 55.) 
The horizontal line at the top shows the 
various temperatures given by the thermome- 
ter; the column of figures under 60° shows 
tho true percentage of strength at the normal 
or standard temperature of 60°; the figures 
ander the other degrees of temperature show 
the observed or apparent degrees of strength 
as indicated by hs hydrometers. 

Ag an esumple of the simplo manner by 
which this tabie may be used, we will suppose 
that tho temperature of the spirits to be tested 
is at 75°, Fab., and that the hydrometer sinks 
to 53° on the scale; this would he the observed. 
or apparent dogres or percentago of strength. 
Now to find the real percentago of strength 
at 60°, wo turn to the table and find the up- 
right ‘or vertical column of figures headed 
75°, wo then run down the figures until we 
arrive at 53.0; having ascertained this, we 
then trace the horizontal line to tho left or 
right to the outside column headed 60°, and 
at tho point when tho horizontal line runnin, 
from 53.0 meets the column headed 0°, wi 
be found the number 50, We thas axcortain 
that a spirit at 75° haviug an observed trength 
of 53 has only a reat percentage of 50 at the 
normal or established temperature of 60°. 

Suppose that another sample of brandy, in- 

of being at 75° is at 50°, and the instru- 
ment still sinks to 53, In the same way we 
select the column headed 50°, and run down 
the figures until wo find 53.0, then by tracing 
tho horizontal line until we arrive at the out- 
side column headed 60° (either the first. or 
last column), we find the number 55, which is 
the true percentage of the brandy at 60° Fab. 

Again, if an alcoholic liquid at a tempera- 
ture of 30° be found to contain 23.5 per cent. 
by volume, by reference to the table 30 will 
bie found to express ita actual strength at 60° 


‘Wo might multiply examples, but the above 
are sufficient to show the manner by which 
the table may be worked. 
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55, Table to find the true percentage of Absolute Alcohol by volume in a liquid 
at 60° from the observed percentage indicated by a Glass Hydrometer at any other 


temperature, 
60] 30°] Be] 40°] 45°} 502 | BSc] 65°] 705| 75°] BOP] 85>) 60° 
0 |—02 |—0.4 |—04 | 0.5 |—0.4 | 02402 |+06|+410]414|/419] 0 
5| 446 | 445 | 445 | 443/446 | 448 53|*88| tea] tori tz3| & 
zo] 91] (90) “91| "92]"93] "97/ 104] 11.0] 116] 123] 130] 10 
15} 13.0{ 131] 133] 135] 139] 145] 156] 16.3| 171| 180] 19.0] 15 
20| 165] 169) 174] 178] 185] 192] 208) 21.8] 2218] 23.8] 249] 20 
25| 19.9] 206] 214] 222| 23.0] 241] 25.9] 27.0] 282] 29.4) 30:5] 95 
30| 23.5} 245) 957 | 266] 27:7) 288] 311] 322) 334] 345| 35.7) 30 
35 | 28.0} 29.2] 304] 316] 32'7| 33.8) 362] 373| 384] 395] 40.6] 35 
40] 330] 342) 354] 367| 37.8] 39.0] 411] 42:2] 433] 443] 45.4 | 40 
45} 38.4/ 396] 407] 418] 42.9] 43.9] 46.1] 47:1] 482] 492| 503] 45 
50] 43.7| 447] 458 469] 47.9] 49.0] 51.0] 52:0] 53.0] 54.0) 55.1] 50 
55 { 49.0] 50.0] 51.0] 52.0] 53.0] 54.0] 549] 56.9] 57.9| 589] 59.9 | 55 
60] 542| 552] 562] 57.1| 581] 59.0| 609] 61.9] 62.9] 63.8) 64.9] 60 
6 | 59.4} 60.3] 612| 622] 631] 64.0) 65.9] 66.8] 677| 636] 69.6} 65 
70} 64.6 | 65.5} 66.4] 67.3| 682) 69.1| 70.8] 71.7] 726| 735] 74.5 | 70 
7% | 698] 707) 715| 72.4] 733] 742] 75.8) 76.7| 76] 7384) 79.3 | 75 
80] 75.0] 75.8] 766) 77.5| 784] 792) 80.8! 81:7] S24] 83.2) 84.1] 80 
85 | 90.3] 81.1] 818) 826] 835] 843) 85.7 | 865] 873) 830| 688] 8 
90} 8.6] 864] 87.1] 87.9] 886] 89.3] 90.7] 91.4| 92.0] 927] 93.4] 90 
‘The following table gives the richness or| when tested; it therefore requires that the 


the 


cent. of aleobol by volume, in reference | liquor should be tested exactly at the same 


to the volume of the liquid at the temperature | temperature at which it was measured. 


66. Table to find the true percentage of Absolute Alcohol in a liquid of aay 
temperature from the observed percentage indicated Ly the Glass Hydrometer at the 


same temperature. 


Tet Observed per cent. indicated by the Glass Hydrometer. 
7 Volare. |" 39° | 350] 40°] 45°] 50°] 55° |) ase | 70°| 75° | s0\) B50 
5 |aae| 44s [pes] pes | aes) pas] 53) tea] tes| ter | t23 
. 4.5 | +4.5 | +4. .8 |] 5: z x 3 
10 9.1 93| te2|*os| to7| 14 11.6| 12.3] 13.0 
15 13.0| 13.1] 133] 136| 14.1] 145] 15.6] 16.3] 17.1] 180] 19. 
20 16.5| 16.9] 17.4] 17.9] 185] 19.2]) 208] 218} 22.9] 23.9] 25.0 
5 19.8| 20.5} 213] 222] 23.0] 24.1]/ 95.9) 27.1) 283) 29.5] 30.7 
30 93.3) 24.3| 25.5| 265] 27.6] 288] 312] 323) 335] 34.6) 35.9 
35 27.7 | 289) 302) 314] 326) 338] 36.3) 37.5] 386| 397| 40.9 
40 325] 33.8) 35.1| 365| 37.7| 389] 41.2] 424] 435} 44.6] 45.8 
45 37.8| 39.1] 40.3] 41.5] 42.7] 43.8] 462] 47.3] 485] 49.6} £08 
50 43.1 2] 45 46.6] 47.7) 48.9 || 51.1] 52.2] 53.4] 64.5) 55.6 
55 48.3| 49.4] 50.5] 51.6] 52.8] 53.9]) 56.1) 57.2] 583) 59.4] 60.5 
60 63.4] 54.5| 55.6] 56.7| 57.8| 589|| 611| 622) 633) G44] 65.5 
6 584| 59.5) 60.¢| 61.7; 62.8] 639|| 66.0] 67.1] 682] 69.3| 70.4 
70 63.5 | 64.6) 65.7} 66.8| 67.9] 69.0] 71.0] 721] 73.2) 74.3) 75.4 
% 68.6 | 69.7| 70.7] 71.8] 729] 74.0]| 76.0] 77.1] 73.2] 79.2 
80 73.7 | 748 76.9| 78.0| 79.0] 81.0) 82.1] 63.1] 84.1 
85 788) 79.8| £0.9| 81.9| 83.0} 84.0] 86.0] 87.0] 88.0) 89.0 
90 84.0] 85.1] 86.1] 87.1| 881] g9.1]| 91.0] 919] 928) 93.7 


if the Hydrometer indicated 59.4 per 
‘cont. in a liquid at 80° Fab., the table in No. 
57 would give its true percentage (richness) 
to 55 per cont.; that is, 100 volumes of the 
Jiguid at 80° contains 55 volumes of alcohol. 
Tralles’ Hydrometer gives the per cent. by 
volume only. If it be desired to know the 
cont. by weight, it may be ed 
m the percentage in volume of the liquid 
at 60° Fab. by table in No. 57. 
57, Table of Comparison between the 
per cent. of Alcohol by volume at 60° ( Tralles’) 


‘Gnd per cent. by weight. 


re 
& 


FerCent, || percent. |] per Cent. Per Cent. 

uy) ty || bx | oy by || uy | by 

‘Vail Weigne || Vot | Weight || Weight | Volume.||Weight.| Volume. 
0. || 65) 47.29/10 | 0. 65 | 63.97 
4.00 52.20]! 5 | 6.25 |! 60 | 68.97 

19 8.05 || 65] 57.25]! 10 | 12-49 |/ 65 | 73.79 
12.16 || 70) 62.61] 16 | 16-62 |] 70 | 78.40 
16.28 |] 75] 67.93 |] 20 | 24.57 || 75 | 82.80 
20.46 73.69|| 25 | 30.65 |] 90 | 96.97 
24.69 || a5] 79.60 || 30 | 36.45 || 85 | 90.88 
22.99 5.75 || 35 | 4295 |] 99 | oe4e 
33.99 92.46|! 40 | 47.92 || 95 | 97.61 

as] $7.90 ||199 10.00 || 4x | saa || 100 |100-00 
pose} 50_| 58,79 


58, Gendar’s Hydrometer, Annexed 
we give comparative view of the scales of 
les and Gendar, the former used by the 
revenue officers of the United States for im- 
ported liquors, and indicating the per cent. 
yy volume of alcohol in spirituous liquors, 
and tho latter used throughout the whole 
country for domestic liquors, determining the 
percent. abore and below proof. 

This is inserted for the convenient compar- 
ison of the American standards. Tables of 
other areometers reduced to specific gravity 
will be found in Nos. 6155, &. 

The first column of the table exhibits the 
specific gravities at 60° Fah., for mixtures of 
pure alcohol and water ;—taking water at the 
temperature of its greatest density, about 
39.5° Fab., as 1.0000, and, therefore, having 
at 60° Fab. a specific gravity of 0.9991. Of 
tho above mixtures, cach 100 gallons or mea- 
sures contain the number of gallons or mea- 
sures of alvulul indicated in the sevoud vol- 
umn (Tralles’ hydrometer scale) if measured 
at 60° Fah. 

In the Tralee’ hydrometer acalo there is no 
Teference to proof of any denomination; avd 
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in that of Gendar’s there is but one proof, 
marked P. on tho hydrometer; the others, 
euch as 2d, 3d and 4th proofs, were, at all 
times, incorrect and deceptive. The National 
Tax Law, of August Ist, 1862, says that “the 
term proof shall be construed, and is hereby 
leclared to mean that proof of a liquor which 
corresponds to 50 degrees of ‘Tralles’ hyarom- 
oter at the temperature of G0 degrees Fah.” 
Proof spirit is, therefore, by law, of the alco- 
holic strongth of 50 per cent. by volume, hav- 
ing a specitic gravity of 0.9335, or a mixture 
of equal quantities of absolute alcokol at the 
specific gravity of 0.793, and distilled water 
at 60° Fah, In other words, proof spirit is 
one-half pure water and half absolute alco- 
hol. 
‘To ascertain what strength any liquor above 
proof by the Gendar hydrometer would be by 
the Trallos hydrometer, add 100 to the given 
Frost if above proof, or deduct, if below proof, 


ym 100 on tho Gendar seule, and divide 
[Se ey weldy®., Say aliqnoriaat 
ri et #8)40 above P. on the 
eB £ g F| Gendarscale,youthen 
pasilh  g/add 100, making 140, 
7999 | 100 100 | and divide by2, which 
will show 70 on the 
8157 99 | Tralles’ scale. Ifbelow 
P. deduct the proof 
from 100 and divide 
8392 80 |the remainder by 2 
Bay . liquor is 35 bes 
low P., consequent 
Cad 7 | you havo a remainder 
of 65, and divide the 
631 60/65 by 2, which will 
show 32} on Tralles’ 
cs to Scale. Having ascer- 
tained the degree of 
strength of any liquor 
8892 40 | by volume on TTralles? 
scale above 50 (which 
ws 30 |is proof), multiply the 
degrees by 2, and cut 
off the two right hand 
126 2 figures, and it will 
show Sie degrese 
above proof on 
ios  )dar's scale. ‘Thus we 
‘will suppose the spirit 
9338 P | to show 70 per cent. 
strength on Tralles’ 
oer ao |scale. We therefore 
multiply 70 by 2 
which gives us 140; 
to) a prongy outod tebe 
right han 
ous go |thus, 140, and find 
that the liquor is 40 
above proof on Gen- 
9646 0 are scale. »} 
/r suppose a liquor 
0) 10 |isbelow 50 on Tralles? 
scale (which is below 
proof). To find what 
761 60 |degree it is below on 
Gender pale, multi- 
ply the degrees on 
Coe 70 | Tralles’ scale by 2and 
add o number suffi- 
9857 20 | cient to make 100; the 
_ | number required tobe 
eats (oe go [22ded will show the 
degree below proof. 
\ 59. Tralles’Table 
a de 30 |of Percentage of 
Alcohol. When the temperature of the 


spiritis 60° Pah., the first column of tbe 
table on page 26’gives at once the percent- 
age of alcohol by measure; when the tem- 
perature is below GO° on addition must be 
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made of 1 measure per cent. for every 5 
degrees of the thermometer; and when above 
60° a like quantity must be dedyeted. This 
correction will amount to the fraction } or 
tho decimal 2 for every single degree, and is 
very easily made. If the specific gravity 
sought cannot be found exact 7 the table, 
the difference between it and the next greater 
specific gravity in the table inust be taken, 
which will give the numerator of a fraction, 
having for its denominator the number found 
in the third column against. tho next greater 
number just employe), This fraction, added 
to the percentage of alcohol in the first 
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column of the table against the said specific 
gravity, will givo the true percentage sought. 
Thus, if the specific gravity of a spirituuus 
liquor is .9605, what is its alcoholic content? 
Here .9605 is not in the table, but the next 
greater uumber is .9609; the former must 
therefore be deducted from the latter, and the 
difference (4) put os the numerator of the 
fraction, having fur its denominator the num- 
ber (13) in the column of differences against 
9609. “The fraction yy so found, added to 
the percentage against .9609 in the fire 
column, gives 33; as the true percentage of 
alevhol in the given sample 


Tralles’ Table exhibiting the percentage, by volume, of Alcohol, corresponding to any giten 
specific gravity. 


Alcohol in 


Difference || Alcohol in Difference |, Alcohol in Difference 
au Gravity at | of 100 |orenity at! gfe. | art, [Gravity at] «Of 
feasures Meat vi rravity at 
rape [OR | geese | mrameres | lam" | Qpecige | Mraeaee | OCOE"| gprcte 
Pure water) 9919 | 00 34 | .9506 [ 13 68 24 
1 15 35 | ‘9583 | 13 69 24 
2 pty 36 -9570 13 7 3 
3 4 37 | 9556 | 14 a % 
4 14 33 9541 16 72 25 
5 M4 39 | ‘9526 | 15 3 % 
6 13 40 9510 16 74 26 
7 13 41 -9494 16 7 26 
8 2 42 9471 16 76 26 
9 2 43 | ‘9461 | 17 7 a7 
10 12 44 9444 17 7 a7 
rte 2 45 9a27 | 17 79 27 
2 i 46 | ‘9409 | 18 £0 7 
13 11 47 9391 18 a1 28 
ul i 48 18 82 28 
15 10 49 19 83 28 
16 il 50 9% 19 84 29 
7 10 si | ‘9315 | 20 3 30 
18 10 52 -9295, 20 86 20 
19 10 53 9275 20 7 20 
20 10 64 | 19254 | ot 88 31 
21 10 55 | 19234 | 90 £9 32 
2 10 56 | :9213 | 21 90 33 
23 nL oz | :9192 | 22 91 33 
By) 10 58 | lo170 | 2 92 34 
25 10 59 9148 22 93 35 
26 ptt 60 | ‘9126 | 22 94 36 
a7 10 61 | :9104 | 92 95 37 
28 rte ez | ‘90 | 2 96 39 
29 itt 63 | ‘9059 | 93 97 eorr | 42 
30 iL 64 -9036 3 98 -8034 43 
BS a bo -9013 | ate -7988 46 
7) r0 
33 13 7 “boas | 24 Latcobor {| -7999 | «9 
60, Table for reducing the s peteentage of strongth of the stronger aleo- 
of Alcohol. The following Table given by|hol to be diluted; the vertical columns 


Booth, shows the quantity of water that must. 
be added to alcohol of a given strength, in order 
to produce an alcobol of inferior strength. 


below, denote the volumes of water which 
must be added to 100 volumes of it, in order 
to produce a spirit of the strength indicated 


he upper horizontal column contains thelin the left hand column. 
[bess 90 & 80 70 65 60 | 55 50 
aes 

& 6.56 
80 13.79 6.83 
Kes 21.89 | 14.48 7-20 
70 31.05 | 23.14] 15.35 
6 41.53 | 33.03 | 24.66 
60 53.65 | 44.48) 35.44 
55 67.87 | 57.90 | 48.07 9.47 
Gl 84.71 | 73.90 | 63.04 20.47 
45 105.34 | 93.30] 81.38 34.46 11-41 
40 130.80 = 1.43 25.45 
35 163.28 3.08 43.59 
30 | 203.22 1 67.45 
25 266.12 -G5 | 121.16 | 100.73 
20 355.80 -43 | 175.96 | 150.55. 
15 505.27 436.85 07 | 267.29 | 233.64 
10 804.54 | 753.65 | 702.89 | 59 | 450.19 | 399.85 
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Tlustration. If we have alcohol of 70 per 
cent. strength, and desire to reduce ite 
strength to 40 per cent.—we look for 40 in 
the left-hand column, and the figures on a 
line with it in the column headed 70, we find 
to be 77.58. This shows that we must add 
77.58, or a trifle over 77} gallons of water to 
100 gullons of our 70 per cent. alcohol, to pro- 
duce a spirit of 40 per cent. strength. 

61. Baumé’s Hydrometer for Liquids 
Lighter than Water. In Baumé’s bydrom- 
eter for liquids lighter than water, the instru- 
ment is poised, so that the 0 of the scale is at 
the bottom of the stem, when it is floating in a 
solution of 1 ounce common galt in 9 ounces wa- 
ter, and the depth to which it sinks in distilled 
water shows the 10th degree; the space be- 
tween those fixed points being equally divided. 

62. Table showing the Specific Grav- 
ity corrasyonding with the several degrees of 

ly 


Baumé's Hydrometer for liquids lighter than 
waier. 
2 | Specine 6 | Bpecite 
ekiae | Gkeviey. || asset | gpecite 

60° 745 34° -859 
59 1749 33 “864 
58 2753 32 7869 
87 1757 31 “874 
56 2760 30 7830 
55 "764 29 2885 
64 "768 238 7890 
53 773 27 7896 
52 777 26 2901 
51 “781 25 :907 
50 in 24 2913 
49 2789 23 “918 
48 2794 22 924 
47 2798 21 7930 
46 "802 20 7936 
45 -807 19 2942 
44 “811 18 7948 
43 “B16 7 2954 
42 "820 16 *960 
41 7825 15 2967 
40 7830 14 1973 
39 “834 13 7980 
38 -839 12 2986 
87 “844 un -993 
36 “849 10 1.000 
35 854 


63. Baumé's Hydrometer for Liquids 
Heavier than Water. In the hydrometer 
for liquids heavier than wat» the position of 
the fixed points is reversed; for the 0 is at 
the top of the stem, and denotes the level to 
which the hydrometer sinks in distilled water: 
the 10th degree is lower down, and shows the 
level to which it sinks in the saline solution, 
and the graduation is continued downwards, 

Baumé’s Areometor, or Sacchar- 
ometer for Liquids Heavier than Water. 
‘This instrument is generally in use in this 
country and in France, when it is necessai 
to ascertain the strength or density of a li- 
quid heavier than water. In England, Twad- 

lol's hydrometer is mostly employed for the 
purpose. Baumé’s instrument is principally 
used by confectioners to test the density of 
syrup; also by brewers and distillers to dis- 
cover the quantity of saccharine matter in 
wort; aud by soap manufacturers and dyers 
to prove the strength of their lyes aud dyeing 
materials. This variety of Baumé’s hydrom- 
eter is usually called a saccharometer, and 
when plungedin pure water at582 Fab: 
0 upon its scale; in o solution containing 15 
per cent. of common salt and 85 of water by 
weight, it marks 15°; so that each degree on 
the scale is meant to indicate a density cor- 

responding to the percentage of the salt. 
‘he temperature at which Baumé’s hydrom- 
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eter was originally adjusted was 543° Fahr.; 
it is now commonly adjusted to 58° or G02 
Fabr.; hence arise the discrepancies observa- 
ble in the published tables of the “correspond- 
ence between degrees of Baumé’s and real 
specific gravities.” 


65. Table showing the Specific Grav- 
ity corresponding ‘with’ the several degrees of 
Baumé's Hydrometer for liquids heavier than 
water. 

Degrees of Specific Degrees of ‘ific 

Baumé. Gravity. Baums. bed 

0 1000 39 1372 
1 1007 40 1384 
2 1014 41 1398 
3 1022 2 1412 
4 1029 43 1426 
5 1036 44 1440 
6 1044 45 1454 
7 1052 46 1470 
8 1060 47 1485 
9 1067 48 1501 
10 1075 49 1516 
i 1083 50 1532 
12 1091 51 1549 
13 1100 52 1566 
4 1108 53 1583 
15 1116 1601 
16 1125 55 1618 
17 1134 1637 
1143 87 1656 
19 1152 58 1676 
20 61 || 59 1695 
a1 v1 |} 60 1715 
2 1180 61 1736 
33 1190 |} 62 1758 
24 1199 |} 63 1779 
% 1210 | G4 1801 
26 1921 65 1823 
7 66 
28 7 
29 68 
30 69 
31 
32 
33 
34 
35 
36 
37 
38 


66._ To Convert D. 
Specific Gravity. 


Baumé into 
I. For liquids heavier 
than water.—Subtract the degree of Baumé 
frum 145, and divide into 145; the quotient is 


the specific gravity. 

II. For liquide lighter than water. —Add tho 
degree of Baumé to 130, aud divide it into 
140; ‘the quotient is the specific gravity. _ 

67. To Convert Specific Gravity into 
Degrees Baumé. 1. For liquids heavier 
thun water.—Divide the specific gravity into 
145, and subtract from 145; the remainder 
is the di of Baumné. 

Il, For liquids lighter than water.—Divide 
the specific gravity into 140 and subtract 130 
from the quotient; the remainder will be the 
ore of Baumé. 

. Twaddell’s Hydrometer. This 
Hydrometer is much used in the bleachin; 
and dyeing establishments in Scotland, an: 
some parts of England. According to this 
scale 0 is equal to 1000, or the specific gravity 
of distilled water, and every additional 5 de- 
grees of specific gearity adds 1 degree to 

‘addell's scale. that, in order to find the 
ecific gravity corresponding to any degree 
of Twaddell’s scale, multiply the degree by 
5 and add 1000; thus, if this hydrometer 
shows 30°, 30 multiplied by 5 gives 150, and 
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1000 added makes 1150, the specific gravity. 
To find the degree of Twaddell corres onding 
to any specific gravity, deduct 1000 from the 
specific gravity, and divide the remainder by 
5; the quotient will be the corresponding de- 
gree of Twaddell. 

Thus, if it be required to find the degree of 
Twaddell corresponding to 1150 specific grav- 
ity, deduct 1000 from 1150, and divide the 
remainder, 150, by 5, and the quotient, 30, gives 
the degrees of Twaddell required.” In’ this 
way the corresponding degrees of ‘Twaddel 
and Baumé can casily be found, Thus, 31 
degrees of Baumé are equivalent to a specific 
gravity of 1275; and this, according to the 
above rule, will’ give 55 degrees Twaddell. 
By reversing this process, Twaddell can as 
readily be reduced to Baumé, 


Acetimetry. The art of deter- 

mining the strength of acetic acid and 
Vinegar. Several methods are employed for 
the purpose, based on—the quantity of acid 
req for eaturation;—the specific grav- 
ity after the liquid has been neutralized with 
hydrate of lime;—and the simple specific 
feerity. In all these methods, account should 

taken of any mineral acid which may have 
been added, as is common with vinegars, to 
ampere artificial strength. 

0. To find the Comparative Weights 
of Dry and Glacial Acetic Acid. As 
both dry and glacial (or hydrated) acetic acid 
are referred to in many places, in speaking 
of strengths, it may be convenient to know 
that 51 parts of dry acetic acid are equal to 
60 parts of glacial.” (Se No. 81.) Hence the 


weight of glacial acid multiplied by .8612, 
gives tho weight of dry acid; and tho weight 
of dry acid, multiplied by 1.1748 gives a very 
close approxiination to tl t 

acid. 


e Weight of glacial 


of reddening liunus. 4 glass or wooden rod 
should be used for 


added drop by dro 

. To find Th ength of Acetio 
Acid by its Ba Power. | Dissolve 
1964 grains pure cryst ize icarbont of 
potassa in a Little weler; add to the solution 


sufficient water to make up exactly 1000 min- 
ims, or the 100 divisions of an acidimeter, a 
uated glass tube of 100 divisions, each 
vision representing 10 minims. (See tliustra- 
tions, No. 82.) A solution is thus formed, 
which, when added by degrees to 100 minima 
of the acetic acid or vinegar under examina- 
tion, until the latter is exactly saturated, 
indicates the exact amount of acid present in 
thesample. Each minim of the alkaline solu- 
tion thus employed represents 1 per cent, of 
acetic acid. “ The test liquid must be added 
a drop at a time to avoid 
“78, ‘To find tho strength of strong 
. e 
Acetic Acid. If strong acetic acid be under 
inspection, it will be found convenient, pre- 
viously to testing it, to dilute it with from 2 
to 8 times its weight of distilled water, ac- 
cording toits degree of concentration. Dilute 
acid and vinegar require no further dilution. 


@ risk of loss by 
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Instead of 196} grains crystallized bicar- 
bonate of potassa, may be used either 135 
grains dry (see No. 12) carbonate of potassa, 
281 grains crystallized carbonate of sods, oF 
44 grains dry carbonate of soda (See No. 


.) 

By using 98} grains (half the quantity) of 
the bicarbonate of potassa, we obtain 
still more delicate test liquid; as each minim 
used for saturating a sample of acid will rep- 
resent only } of 1 per cent. of dry acid. 

To find the strength of Acetic 
Acid by Saturation without an Acidi- 
meter, The foregoing method can also be 
applied to test by weight, instead of by an 
acidimeter; 1000 grains of the test liquid are 
used in testing 100 grain of acid. Every 
grain of the test Jiquid necessary to produce 
saturation indicates #, grain of dry acid, and 
every ten grains are cqual to 1 per cent. 
Schuster’s alkalimeter is a convenient instru- 
ment for this process. (See No. 82.) 1000 
grains of the test liquid are introduced into 
the alkalimeter, and the whole weighed; the 
weight of the bottle and solution, after using 
such portion of its contents as is required for 
testing, deducted from the previous weight of 
the whole, gives the exact quantity in grains 
of the solution consumed; this, divided by 10, 
gives the percentage of acid in the eample 
tested. ‘This method admits of great accuracy. 

75. Practical test of the strength of 
Acetic Acid, A Jess accurate, but more 
convenient method for practical ‘purposes, is 
as follows:—To 100 or 1000 parts ‘(or grains) 
of a sample under inspection, add cautiously 
from o weighed quantity of powdered pure 
dry bicarbonate of potassa, sutficient to pro- 
duce exact neutralization; ‘carefully re-weigh 
the bicarbouate unconsumed. Double the 
loss in grains will indicate the percentage of 
acid in the liquid tested. 

76. Ure'’s Test of the strength of Acet- 
ic Acid. Ure's test gives very accurate re- 
sults, if the ammonia employed is of the 
proper specific gravity. To 100 grains of a 
sumple, very slightly reddened with neutral 
(blue) tincturo of litmus, add liquor of am- 
moni of specific gravity .992 from an acidime- 
ter (seo 82) until perfect neutralization is 
effected, indicated by tho original blue color 
of tho litmus being restored. ‘Tho number of 
soidimetric divisions of ammonia expended, 
multiplied by 51 (for Gy ict by On fer ain) 
‘and tho product divided by 100, will give, re- 
spectively, the percentage of dry or glacial 
acid in tho sample, Thus:—if a samplo of 
vinegar takes 10 acidimetric divisions of am- 
monia to neutralize it, then 10 multiplied by 
61, and divided by 100, gives 5.10, equivalent 
to’ 5, per cent. of dry acid:—or, 10 multi- 
plied by 60 and divided by 100, gives 6 per 
cent. of giearat or hydrated acid in the sample. 

77. Ure's Test, by the 
trength of Acetic Acid. 

ength of ammonia is to be used in the 
acidimeter as in the preceding test, and the 
number of grain-measures of ammonia em- 
ployed for a multiplier instead of acidimetric 

visions, The only difference is, that the 
piodact in each case must be divided by 1000 
itead of 100, to give the percentage of acid. 


Acidimetry. The estimation of 
‘the quantity of an acid contained in 
any given sample. 
he methods used are founded chiefly on 
the capacity of acids to saturate or neutralize 
alkaline bases; and, in some of the liquid 
acids, on specific gravity. 
The accuracy of the tests, when sstura- 
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tion is resorted to, depends greatly on the 
eract point of neutralization, as already re- 
marked under the head of Acelimetry. The 
proper point is arrived at when the liquid, af- 
ter being slightly heated, ceases to redden 
Titmus, or does not alter the color of turmeric 
paper (see Test Papers) ; if it turns the lat- 
ter brown, too much’ test-liquid has been 
added, and the operation becomes useless. 
‘A good method is to tint either the acid sam- 
plo‘or tho tost-liguid with a few drops of lite 
inns (see No. 71), when the reddish shade 
will gradually deepen to purple as the point of 
saturation is approached, and the blue color 
be restored as soon as that point is reached. 
79. To test the st ofan Acid 
by Saturation. Place in a test tube 100 
ins of the acid to be examined; if the acid 

e liquid, dilute it—if solid, dissolve it—in 6 
or 8 times its weight of distilled water. ‘Then 
exactly neutralize it with an alkali added drop 
by drop. ‘The known quantity of alkali con- 
sumed for this purpose represents an equiy- 
alent quantity of the actual acid contained in 
the test tube, The common practice is to 
dissolve 1 equivalent (see No. 80) of an alka- 
line test in water, and to make up the solu- 
tion to 1000 grains (100 acidimetrio divisions). 
The equivalent valuo of the test-liquid is then 
100; hence, the quantity of the sample tested 
vill bear the same. proportion to the equiva- 
lent number (see No. 81) of the acid under ex- 
amination, that the acidimetric divisions of 
tho test-liquid consumed, bear to the percent- 
age of acid sought. For example: Suppose 
100 grains of a sample of sulphuric acid re- 
quire 60 acidimetric divisions (600 grams) of 
the test-liquid to neutralise them; what is 
the percentago of tho acidt Tho equivalent 
of dry sulphuric acid is 40 (see No. 81); 


therefore by tho rule of proportion, since 
100: 40: : 60: 24, the sample contains 24 per 
cent. of dry ulphuric acid. 


In this method the choice of the re-agent 
must depend on the operator. Some prefer 
the ammonia test (see No. is), which is very 
convenient and easily applied; others give a 
preference to bicarbonates or carbonates of po- 
tassa or soda. Whichever be adopted, it must 
be perfectly pure. A test solution, once care- 

prepared of the proper strength, may be 
kept unharmed for any length of timo in a 
stoppered bottle, and will be always ready for 
application. 
80. Table of Equivalents of Alkalis, 
Gaanee, 


Crystallized carbonate of soda... .143 
Crystallized bicarbonate of goda.. 84 
Dry carbonate of potassa........ 69 
Crystallized carbonate of potassa. 87 

ized bicarbonate of potassa 100 
Pure or caustic soda... 31 


Pure or caustic potash la 
Sesquicarbonate of soda. a) 
Neutral carbonate of ammonia.. 43} 
uicarbonate of ammonia... 59 
Bicarbonate of ammonia... 79 


1000 grain measures of pure water of am- 
monia of specific gravity .992, contain 17 
grains or Lequivalént of pure gaseous ammo- 
ni 


Tt is understood that all crystals must be 
perfectly free from attached water, but not in 


the least effloresced. 
81. Table of Equivalents of Acids. 
e foregoing table of 


‘This table is based on 
alkalis; eo that, for instance, 1 equivalent (17 
grains) of pure ammonia will exactly neutral- 
ine 1 equivalent (22 grains) dry carbonic acid, 
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; 


Anhydrous acetic acid.......--- 

Hydrated or crystallized acetic ucid- 
Dry benzoic acid. 
Crystallized bens 
Dry boracic acid. 
Crystallized boraci 
Dry carbonic acid. 
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yarious appliances aro rosorted to, by which 
the outward flow can be instantly arrested, 
merely by placing the finger or thimb on an 
orifico arranged for the ingress of air. In the 
illustrations, ¢ denotes the place of cgress for 


Fig... 


Fig2, Fig. Fig. 4. 


the contained liquid; }, the orifice for the in- 
gress of air, to be stopped by the finger cr 
thumb; in Fig. 2, both orifices are in a hol- 
low movable stopper; in Fig. 4, the air-hole 
only is in the stopper, a. 
ig. 1 rere Gay Lussac’s Pouret. 

Fig. 2, Normandy’s modification of Schus- 
ter's Alkalimeter. 

Fig. 3, Birck’s Alkalimeter. 

Fig. 4is a simple acidimeter, with a stop- 
per fitted to it, having a groove to correspond 
with the lip, and a vent-hole drilled through 
it to admit the air, 

These modifications of the simple acidime- 
ter are employed to allow of the test-liquid be- 
ing added a single drop at a time, which is 
absolutely necessary during the first part of 
the process, to prevent undue effervescence, 
and consequent danger of loss of the liquid; 
and in the latter part it is equally indispensa- 
ble in order to attain exact saturation. They 
dispense with the use of a separate pipette, 
being, in fact, acidimeters and pipettes com- 
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Ikalimetry. the method of 
estimating the'strength of alkalis. The 
processes used are the same as in acidimetry; 
only that the unknown quantity sought is an 
alkali, and the test applied is an acid. The 
test acid is 1 equivalent (40 grains, see No. 
81) of sulphuric acid sp. gr. 1.032 at 60° Fabr. 
inserted in an acidimeter (see No. #2) and 
made up with distilled water to 100 acidimetric 
divisions. 

84. To find thestrength of an Alkali. 
Place 100 grains of the alkali in a tube, and 
agitate it with about 4 ounce hot water. 
When settled, pour off the clear into a vessel 
for trial. Repeat this process until nothing 
soluble remains in the test tube, shown by 
the last washing not affecting the color of 
turmeric paper. ‘Care must be taken not to 
waste the smallest portion of the liquid, as it 
would render tho results inaccurate. 

Next, exactly neutralize the alkaline solation 
by adding sufficient of the test acid drop bj 
drop. If the saturation is complete, itt will 
neither turn litmus paper red, nor turmerio 
paper brown. (See No. 78.) The weight of 
alkali tested, bears the same relation to its 
equivalent weight (sec No. 80), that the acidi- 
metric divisions of acid used, do to the percent- 
age of alkali sought. 

Thus:—If we test 100 grains of potash an 
find it requires 35 acidimetric divisions of 
acid to saturate it, we refer to table No. 80, 
and find that the equivalent of pure potash 
is 47 grains. Then 100 :47 ::35 : 16. 

‘That is, tho sample of potash under exam- 
ination contains nearly 16h per cent. of pure 
potash. (See No. 587.) 


he Thermometer, m 
Fabrenheit’s Thermometer, which is 
universally employ oft in this country and 
Great Britain, the freezing point of water is 
placed at 32°, and the boiling point at 212° 
and tho number of intervening degrees is 180. 

‘The Centigrade thermometer, which has 
long been used in Sweden under the name 
of Celsius’ thermometer, and is now employed 
on the continent of Europe generally, marks 
the freezing point at Zero or 0°, and the boil 
ing point at 100°. 

‘n Reaumur’s thermometer, used in France 
before the revolution, the freezing point is 
Zero, and the boiling point 80°. 

Degrees below zero aro distinguished b; 
prefixing the minus sign, thus—; so thal 
—17° Fabr. represent 0 tem of 17° 
lower than zero, equivalent to 49 degrees 
below freezing point. 


86. Ay Convert 3 fe 
tiply the degrees of Centigrade by 9, and di- 
vide the result by 5:—then add 32. 


‘Thus: to find the degrees of Fahrenheit 
equivalent to 30 degrees of Centigrade. 


30-degrees Centigrade. 
Multiplied by 9 


Divided by 5)270 


54 

Add 32 
Answer, 86 degrees Fahrenheit. 
87. To reduce degrees of Fahrenheit 
to the corresponding di of Centi- 
Reverse the above process—First 


Feduct 32 from the degrees of Fabrenbeit, 
then multiply the difference by 5, and lastly 
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divide the result by 9. 
‘Thus, 86 degrees Fahrenheit, 
Deduct 32 


4 

Multiplied by 5 

Divided by 9)270 
Answer, 30 degrees Centigrade, 


88. To Reduce of Reaumur 
to the corresponding degrees of Fahren- 
heit, Multiply the degrees of Reaumur by 


9, divide the result by 4, cad then add 32. 


Thus, 24° Reaumur, 
Multiplied by 9 


Divided by 4)216 


54 
Add 32 
Answer, 86° Fahrenheit. 
89. To reduce degrees of Fahrenheit 


to corresponding degrees of Reaumur. 
Reverse the above process. 


90, To reduce d of Reaumur 
to Centi ‘Add to the degrees of 
Reaumur their one-fourth part. 


Thus, 40° Reaumur. 
Add one-fourth, 10 


‘Answer 50° Centigrade. 


91. To reduce degrees of Centigrade 
to Reaumur, Deduct one-fifth part. 


‘Thus, 50° centigrade 
Deduct one-fifth 10 


Answer, 40° ‘Reaumur. 


92. Table of corresponding degrees 
of Fahrenheit, Reaumur and the Centi- 


grade, 


ouSaSRSRSHSASREASRERS 


‘All intermediate degrees can be obtained 
yy the preceding rules. 
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itters, Bitters aro considered as 
tonic and stomachic, and to improve 
the appetite when taken in moderation. ‘The 
best time is carly in the morning, or an hour 
before meals. An excessive uso of bitters 
tends to weaken the stomach. They should 
not be taken for o longer poriod than a fort- 
night at ono timo, allowing a similar poriod 
to ‘elapse before again having recourse to 
em. 
815. To Make French Co; Bit- 
junds each red Peruvian 
calisaya bark, bitter orange pecl, aud 
sweet orange peel; 2 ounces calamus root ; 4 
ounces cardamom seeds; 1} ounces cach cin- 
namon, cloves, and nutmegs; 4 ounces cara- 
way seed, and 3 pounds wild cherry bark. 
Pound all these ingredients to n coarse powder 
and steep for 15 days in 45 gallons proof 
wpirit (or 60 gallons spirit 25 below proof), 
ing occasionally. Then rack it off, and 
imix sufficient caramel (seo No. 694) to inako 
it a dark red; add 15 pounds white sugar dis- 
solved in 15 gallons water; let the wholo 
settle, then filter. If the bitters aro required 
to be of an amber color, omit the wild cherry 
bark and the caramel coloring. 

816. To Make Angostura Bitters. 
‘Take 4 ounces gentian rout; 10 ounces each 
calisaya bark, Canada snake-root, Virginia 
snake-root, liquorice root, yellow bark, allspice, 
dandelion root, avd Angoxtura bark ; 6 ounces 
cardamom seeds; 4 ounces cach balsam of tolu, 
orangetis, Turkey rhubarb, and galanga; 1 
Pound orango pet; 1 pound alkaset root j 1 
ounces caraway seed ; 1} ounces cinnamon ; 
ouncecloves; 2 ounceseach nutmegs, coriander 
seed, catechu, aud wormwwood ; 1 ounce mace; 
1} pounds red saunders, and 8 ounces curcuma. 
Pound thoso ingredients and steep them as in 
tho last receipt, in 50 gallons spirit; and, be- 
foro filtering, add 30 pounds honey. 

; m Bitters, Tako 90 gal- 
lons plain proof spirit; 3f pounds red Pern- 
vian bark; 3 pounds calisaya bark; 1 
pounds calamus roots, 48 pounds orango peel 
34 ounces cinnamon; 34 ounces cloves; 34 oun- 
cos nutmeg; 2 ounces cassia buds; 64 pounds 
red saunders. First mash all the ingredients, 

wut them in tho spirit, and Jet them infuse 14 

78, being careful to stir tho mixturo woll 
twice every day. Then rack off and color 
with 11 pints brandy coloring, to get o dark 
red tint. Stir $ hour, Dissolve 30 pounds 


white sugar in 30 gallons water; add, and 
again stir 4 hour, Lot tho mixture rast 4 or 5 
days, and when bright, bottle. If tho red 


saunders is not uscd, the color will be a bright 
amber. This is tho finest bitters in tho 
market. Compounded nccording to the above 
directions, the dealer will obtain 120 gallons 
2% below proof. 

818, Roker’s Bitters, Tako 14 ouncea 
quassia; 14 ounces calamus; 14 ounces 
catechu (powdered); 1 ounce cardamom ; 2 
ounces dried orango peel. Mucerate tho 
above 10 days in & gallon strong whiskey, and 
then filter aud add 2 gallons water. Color 
with mallow or malva flowers. 

819, Stoughton Bitters, To 12 pounds 
dry orange peel, 3 pounds Virginia snake- 
root, 1 pound American m, 16 pounds 

entian root, add 1 pound red saunders. 

rind all the abovo ingredients to a coarse 
wder, and macerato for 10 days in 20 gal- 
jous 65 per ceut. alcohol, then filter. 

820, Stoughton Bitters. (Another 
Receipt.) 2 pounds ginsing; 2 pounds pen 
tian root; 1: pounds dry orango peel; 4 
pound Virginia snake-root; 1 ounce quassia; 
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} pound cloves; 3 ounces red saunders wood ; 
3 gallons alcohol 95 per cent.; 3 gallons soft 
water. Grind all the ingredients to coarse 
powder, infuse 10 days, and filter. 
‘Wild Cherry Bitters. Take of 
bark, 4 pounds; squaw vine 
(Partridge berry), 1 pound ; Juniper berrica, 
Bounces, Pour boiling water over tho abovo 
and lot it stand for 24 hours; strain, and pour 
again boiling water on the ingredients; let 
it macerate for 12 hours, then express and 
filter through paper, so that the whole will 
mako 5 Palla to which add of sugar, 34 
pounds; molasses, 1} gallons; tincture of 
peach kernels, 6 ounces; tincture of prickly 
ash berries, 3 ounces; algohal, 2 qnarts 

822, To Make Peruvian Bitters. 
Take 8 vuuees red Peruvian bark; 8 ounces 
orange peel; 14 drachmsecach cinnamon, cloves, 
and nutmeg; aud 75 cayenne, pepper seeds. 
Tnfuso them, well braised in 8 gallony proof 
spirits, for 15 to 20 days, stirring every day. 

raw off and filter. 

823, Brandy Bitters, Grind to coarse 
powder 3 pounds gentian root, 2 pounds dry 
orango pocl, 1 pound cardamom soeds, 2 onnede 
cinnamon, 2 ounces cochineal. Infuse 10 
days in J gallon brandy, 8 gallons water, and 

Iter. 


824. Nonpareil Bitters, Grind to 
eoarso powder 2 ounces Peruvian bark, 4 
ounce sweet orango peel, } ounce bitter 
orange peel, 25 grains cinname i 
cloves, 25 grains nutmeg, 15 cay 
Infuso ton days in 2 gallons 65 per unt, ule 
hol, thon filter. 

825, Spanish Bitters, Grind to coarse 
powder 5 ounces polypody, 6 ounces enlamus 
root, 8 ounces orris root, 24 ounces coriunder 
sood, 1 ounce centaurium, 3 ounces orange 
peel, 2 ounces German camomile flowers; 
then macerato with 4$ pollens 95 per cent. 
alcohol and add 63 gallons water and 1h 
comes of sugar. Filter and color brown. 

8: Aromatic Bitters, Maceratc 23 
pounds ground dried small orango apples, ¢ 


wild cher 


ourd, ground drial orange, pool, 2 ounces 
ound dried enlamas root, 2 ounces ground 
ri 


pin piel root, 1 ounce ot dried 
cut hops, for 14 days, with 10 gallons of spirit 
at 45 per cont.; press, and add 24 pints brown 
sugar nyrap. Filter. Color dark brown. 

7. ttomach Bitters. Grind to a 
coarse powder 4 pound cardamom seeds, i 
pound nutmegs, + pound grains of Paradise, 
pound cinnainon, + pound cloves, + pound 
ginger, fT pound golanga, + pound orange pecl, 
pound lemon peel; then macorate with 4% 
gallons 95 per cent. alevhol, and add a syrup 
iado of 44 gallons water and 12 pounds sugar; 
then filter. 

828. Hamburg Bitters. Grind to o 
coarse powder 2 onnees agaric, 5 ounces ciu- 
namon, 4 ounces cassia buds, § ounco grains 
of Paradiso, 3 ounces quassia wood, $ ounce 
cardamom ‘seeds, 3 ounces gentian root, 3 
ounces orange apples dried, 14 ounces orange 
Poel; mncorate with 44 gallons 95 per cunt. 
alcobol, mixed with 64 gallons water; add 2§ 
ounces acctic ether. Color brown. 

829, Bitters made with Essences. 
40 gallons proof spirit, 1 drachm oil of anise, 
1 drachm oil of caraway, 4 drachm oil of 
cloves, 1 drachm oil of lemon, 1 drachm oil of 
oranges, 1 drachm oil of cinnamon, § drachm 
oil of bitter almonds, 1 gallon sugar syrup. 
Cut tho oils in 95 per cent. alcohol, and mix. 
Color with brandy coloring. 

830. Bitter Filter. A fino bitter filter 
may bo made according to fig. 5, No. 17. 

831. Orange Bitters, MacerateG pounds 
orange peel for 24 hours with 1 gallon water, 
cut the yellow part of the peel from off the 
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white, and chop it fine; macerate with 4% 
gallons 95 per cent. alcohol for two weeks, 
or displace (sco No. 41); then add a syrap 
made of 4} gallons water and 16 pounds sugar. 


Filter through Canton flannel. 
Aromatic Vinegar—Vinai- 
gre Aromatique. This 


is a compannd of strong acetic atid with cer- 
tain powerful essential oils. To produce the 
finer qualities of aromatic vinegar, glacial 
acetic acid mustalone be employed. Aromat- 
ic vinegar is used as a pungent and refreshing 
nasal stimulant in Jangnor, faintness, nervons 
headaches, dimness of sight, &e. For this 
purpusu il is geuerally dropped on a small 
piece of sponge placed in a stop] Lottle, 
or a vinaigrette, which is only smelt at. It 
forms a necfal caustic for warts and enrns. 
‘As it is highly corrosive, it should be kept 
from contact with the skin und clothes. 
(Cooley.) 

1084. Fine Aromatic Vinegar. Take 
of glacial acctio acid, 1 pound avvirdupois; 
rectified spirit, 2 Imperial fluid ounces; cam- 
phor (pure, crushed amall), 23 ounces; oil of 
Cloves (finest), 14 druchins; oil of rosemary, 
1 drachm; oil of, t, oil of cinnamon, 
oil of lavender, oil of pimento, neroli (or es- 
senco do petit-frain}, of each, 4 drachm j mix 
(in a stoppered bottle), and agitate until the 
whole of the camphor is dissolved. Very 
fiue, und highly esteemed. 

1085. Aromatic Vinegar. Take of 
camphor, 1 cance avoirdupois; vil of cloves, 1 
drachm ; oi] of cedrat, and Javender (Miteh- 
am), of each 40 ; oil of bergamot and 
thyme, of each 20 grains; oil of cinnamon, 10 
grains; glacial acetic acid, 4 pound; mix as 
before. Very fine. 

1086, Henry's Aromatic Vinegar. 
This resembles the preceding, except in being 
strongly scented with the oils of cloves, lay- 
ender, rosemary, and calamus aromaticus 


only. 
1087. ue. Take of 
camphor, 1 ounce avoirdupois; vil of cloves, 


15 grains; oil of cinnamon, 10 grains; oil of 
lavender (English), § or 6 rains; 
acetic acid, } pint. As the last. It is im- 


proved by doubling the quantities of the es- 
sential oils. 

088. Acetic Perfumes, The stron; 
aromatic or perfumed vinegars fall under thi 
class of preparations; as do also various 
csprits and eaux (alcodliques) to which a 
marked acetic odor bas been given by the 
addition of concentrated acetic acid. The 
latter may be conveniently propared by 
simply adding 1 to 1} fluid ounces of glacial 
scotic acid te exch + pint of scented spirit. 
For acetic cau do Cologne and other like per- 
fumes, 1} to 2 ounces of acid, per pint, is gen- 


erally sufficient. 


melling Salts. juicarbon- 
ate of amuonin aan aaa under 
this name, and, with the addition of a fow 
drop3 of essential oil, is frequently employed 
to fill smelling bottles. Its pnngency, how- 
ever, is neither so great nor so durable as that 
of the true or neutral carbonate of ammonia, 
‘Tho lattor salt continues unchanged in com- 
sition, and preserves its pungency as lon; 
Eon particle of it remains unvolatilised. ‘The 
portion only which flies off suffers decomposi- 
tion as it volatilizes, separating into gaseous 
ammonia and carbonic acid. ‘Tho pungency 
of the sesquicarbonate, on the other hand, de- 
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pends solely on its gradual decomposition, in 
the solid state, into carbonate of ammonia, 
whieh flies off under exposure tothe air; and 
into bicarbonate of ammonia, whicb is much 
less volatile and only slightly pungent, and 
which remains behind; the weight of the lat- 
tor being far greater than one-half the weight 
of the original salt. Carbonate of ammonia, 
and not the sesquicarbonate, should, therefore, 
be alone used in filling smelling bottles, if a 
strong, agreeable, and durable pungency be 
desired. {tis employed, cither directly or in- 
directly, by the maliers of all the more ca 
teemed smelling salts of the day; and their 
predecessors cid the same, even long before 
the chamistry of the two salts, and tho ration- 
ale of the properties which cause a preference 
for the one, were known. (Conley. 

1090. Fine Smelling Salts. Take of 
carbonate of ammonia (crashed’ small), 1 
pound avoirdupois; oil of lavender (Mitcham), 
oil of bergamot, of each 1 Imperial fluid 
ounce; oil of cloves, 2 fluid drachins; vil of 
cassia, 1 fluiddrachin. Rub them thoroughly 
together, sublime at a very gentle heat into 
& woll-cooled receiver, aud at once put the 
product into a well-stoppered bottle, or bot- 
tles. Tho sublimation may be omitted, but 
the geatty of the product suffers. This is 
varied in some samples, by substituting 1 
ounce of oil of lemon, or a little of the oils of 
rosemary and sweet flag (calamus aromaticus), 
for the oils of cloves and cassia; or by adding 
(after sublimation) a dash (2 or 3 drops per 
boule) of esseuce of musk or essence royale. 

1091, Smelling Salts. As before, but 
taking as perfume, oil of bergamot, 2’fuid 
ounces; oil of verbena, $ fiuid ounce; attar of 
roses, 1 to2drachms. It is varied as in the 


at. 

1092. Smelling Salts, Same as No. 
1090, but using oil of bergamot and lemon, 
of cach, # fluid ounce; essence de petit-grain, 
3 fluid drachms; oil of cloves and cassia, of 
each, 1 fluid drachm ; varied, as before, at will. 

1083. Inexhaustible Sm 5 
‘Take 1 pint liquid ammonia, 1 di: m attar 
of rosemary, 1 drachm attar of lavender, 4 
drachm attar of bergamot, apd ¢ drachm attar 
of cloves. Mix together by agitation in a 
yey eronn wala) pered bottle. To prepare 
ssmelling-bottle of this mixture, fill a stopper- 
bottle with pieces of , previously well 
beaten, washed and dried; pour into the bot- 
tle as much of the mixture as the sponge will 
absorb, but not sufficient for a drop to escape 
if the bottle be inverted. 

1094, Aromatic Spirit of Ammonia. 
Tako of carbonate of ammonia, 8 ounces 
avoirdupois ; strong liquor of ammonia (88) 
4 imperial fluid ounces; volatile oil of nut- 
meg. 4 fluid drachms; oil of lemon, 6 fluid 
drachms; rectified spirit, G pints; water, 3 
pints; mix, and distill 7 pints. Specific grav- 

‘This is now the only authorized form- 
‘The product is excolleat, and very agree- 
ie 


ula. 


the articles, before distillation, the ingredients 
that, by their mutual reaction, produce am- 
monia. In the former case, $ to 14 fluid ounces 
of liquor of ammonia (.880-.882), per pint, 
will be required, according to the nature of 
¢ preparation and the degree of pungenc; 
deel fodt+ ani inl peerall eben maui eemectial 
oil is present, a spirit of higher strength than 
usual should be employed for the esprit, to 
compensate for its subsequent dilution by the 
ammonia. In the other case, 4 to 5 drachms 
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of sal ammoniac, and 7 to 8 drachms of car- 
vonate of potash for each pint of the product 
intended to be drawn over, are mixed with 


It is now very extensively employed asa sub- 
stitute for spirit of sal volatile. When in- 
tended for use in this way, a more agreeable 
and effective article may be produced by add- 
ing 1 ouvce of carbonate (sesquicarbonate) of 
ammonia, and 4 fluid ounce of the strong 
liquor of ammonia to each pint of the product, 
or intended product, which will then have 
about the strength of the officinal spivit of sal 
volatile (spiritus ammonice aromaticus) of the 
British Ph, That of the stores has 

only little more than half this strength. 

1097, Eau de Lavande 
int of cau de la- 


1098, Ammoniacal Lavender Water. 
Take of oil of lavender (English) 1 fluid 
ounce; spirit of ammonia (caustic) 14 pints; 
mix. ‘The product is the officinal preparation 
of the French. Used as astimulating pungent 
scent, in fainting, headaches, dc. 


lcohol. Alcohol is a light, trans. 
A parent, colorless, volatile, inflammable 
fluid; mixes in all proportions with water, 
with evolution of heat and condensation of 
the mixture, but some hours elapse before the 
union is complete. Tt dissolves resins, essen- 
tial oils (see No. 940), camphor, bitumen, 
soaps, sugar, the alkaloids, wax, permaceti 
and various other substances. Boils at 172°, 
and in a vacuum at 56° Fahr.; curdles milk 
coagulates albumen, and separates both starch 
and gum from their mucilages; uncongealable 
by cold; powerfully antiseptic to animal or 
vegetable substances immersed in it; with 
acids it forms ethers. Its evaporation, like that 
of ether, produces intense cold. By undergoing 
the acetic fermentation it is converted into 
vinegar. Dilute alcohol may be procured bj 
the ordinary process of distillation, from 
fermented liquors ; when drawn from wine, as 
in France, it is called brandy ; when from rice, 
as in tho East, Indies, it is called arrack or 
toddy ; when from grain or malt, os in the 
United States or Great Britain, it is called 
whiskey, and when from molasses or the juice 
of the sugar-cane, as in the West Indies, it is 
called rum. 

Whiskey is the spirit from which aleohol is 
usually obtained in this country. 

‘By distilling a hundred gallons of whiskey, 
betweon 50 aud 60 gallons of alcohol are 
ceived in the condenser of a specific gravity 
of 0,695. By a sccond distillation, faking: 
care to collect only the first portions, 
cautiously managing the heat so os not to 
allow it to rise to the temperaturo of boiling 
water, alcohol may Le obtained of a epecifio 
gravity of 0.825, which is the lightest spirit 
that can be received by ordinary distillation. 
At this stage it contains 11 per cent. of wa- 
ter and some smnall portions of fusel oil. 

‘The best alcohol is that manufactured nnder 
Attwood’s patent process, in which manganie 
acid is used to destroy the fuse] ail and other 
foreign substances. This alcohol withstands 
the tests of nitrute of silver and sulphuria 
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acid remarkably well. (Sce No. 1444.) 

‘The high wine, or rectified spirit, distilled 
and rectified in the United States, and often 
sold as French pure spirit, is free from all 
deleterious substances, and nearly ecentleas. 
Its strength is usually from 84 to 95 per cent. 
(See Nas. 53, &c-) 

1436. Proof Spirit contains 52} percent 
by volume of pure alcohol; has a specifio 
gravity of .920 nt G0° Fabr; and is no more 
than © mixture of 49 parts by weight puro 
alcohol with 51 parts water. This is the 
strongth of the proof spirit usually employed 
by perfumers, and for medicinal purposes; 
Dat by lavw (aco No. £8), proof spirit is equal 
Paria by volume of absolute alcohol and di: 
tilled water, having a specific gravity of .933. 

1487. Dilute Alcohol. Alcoboldilutum 
(U. 8. Ph.) consists of equal measures of offi- 
cipal alcohol and water; it contains 39 per 
cvat. hy weight, or 46.33 per cent. by volume, 
ef puro or absolute alcohol, and has a specific 
pny, of 941, equal to 19° of Baumé’s light 

ry! 


‘drometer. 

1438, Alcohol. Officinal alcohol oe s. 
Pht.) contains 85 per cent. by eight, or 89 per 
cent. by volume, of pure alcohol ; its specific 
gravity is .835, or 33.45° Baumé. 

1489, Stronger Alcohol. Alcohol for- 
tius (U.S. PI.) bas 92 per cent. by weight, or 
94.65 por cent. by volume, of pure alcohol ; 
and a specific gravity of .817, or about 42° 
Baume, 

1440. Amylic Alcohol. A peculiar 
oily, nearly’ colorless acrid liquid, Inown also 
‘as J’usct oil, obtained by distilling fermented 
grain or potatoes, by continuing the process 
after tho ordinary ‘spirit has ceased to come 
‘over. Its specific gravity is .818, and its boil- 
ing point 268? to 272° Fahr. (U.S. Ph.) 

1441. Absolute Alcohol. -To procure 
absolate or anhydrous alcohol, take the bladder 
of an ox or calf, soak it for some time in 
water, then inflate it and carefully free it 
from the attached fat and vessels; this must 
bo dono on both sides. After it is again 
in(ated and dricd, smear over the outer sur- 
faco twice, and the inner surface four times, 
with o solution of isinglass. Then nearly fill 
it with tho spirit to be concentrated, leaving 
only o small space vacant; it is then to be 
securely fastened, and sus} in o warm 
situation, at a temperature of abdéut 122° 
Fahr., over a sand bath, or in the neighbor- 
hood of an oven or fire. In six to twelye 
hours, if tho heat be properly conducted, the 

jirit’ will be concentrated, and in a little 
timo longer may be rendered 
nearly fre from water (an- 
hydrous) or of the strength 
of 97 or 93 por cent. 

This alcohol will be suffi- 
ciontly pure for all the com- 
moa purposes of the man- 
ufacturors, and is an excel- 
lent spirit’ for making var- 
nishes, dc. 

Tho samo bladder will 
serve more than eno bun- 
drod times; and in fact a 
common bladder, thorough- 
ly cleansed from fat, and 
washed and driod, may be 
used Without any further 
preparation. ‘Tho bladder{f 
should bo kept v 
full, or else a portion of the 
spirit will escape through 

@ empty part. To pre- 
vent this accident, a bottle 
with a double neck, of the shape represented 
in tho engraving, may be employed. By this 


{ 


a 
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means the bladder may be kept always full. 

A, A bottle with two necks, tho upper 
faraished with a ground-glass stopper. 

B, Loop of cord to hung up the apparatus. 

C) Bladder containing epirit, flled by 
means of the bottle, 4. 

D, Neck of bladder accurately secured to 
the lower neck of the bottle, 4. 

After the first or second time of using the 
bladdex, it gives alcohol sufficiently puro for 
most experimental purposes. Before hanging 
the apparutus up, it is better to enclose and 
suspend it in a coarse netting, which will pre- 
vent any accideut arising from the strain on 
the neck of the bladder. Should weaker spirit 
than that directed in tho preceding formula 
be used, to procure alcohol by cither method, it 
must be previously concentrated, or tho upe- 
ration repeated a second time. 

Absolute alcohol is used to dissolvo rosin 
by tho yarnish maker; osscntial oils, by tho 
perfumer; pyroxyline (gum cotton), by tho 
photographer; and by the pharmacentist to 
prepare tinctures and for many other pur- 


poses. 

1442, - Chemical Method of Procuring 
Absolute Alcohol. Take 1 gallon of tho 
alcohol of commerce; throw 1 pound fresh! 
made chloride of calcium into the alcohol, and, 
as soon as it is dissolved, distill off 7 pints and 
5 finid ounces. Or, take of rectified spirit 1 
imperial pints lime, 18 ounces; break tho limo 
into small fragments, mix with the alcohol in 
aretort properly connected, and expose tho 
mixture toa gentle heat until tho lime begins 
to slake; then withdraw the heat until tho 
slaking is finished. Now raiso the heat gently 
and distill off 17 Quid ounces. Aleohol thus 
obtained will have a density, when tho opo- 
ration is carcfully managed, of 0.796. 

1448. To Increase the Strength of 
Common Alcohol. Takoa pint of common 
spirits, and put it into a bottle which it will 
only fill about # full. Add to it $ ounco 
pearlash or salt of tartar, powdered a3 much 
as it can be without occasioning any great 
loss of its heat. Shake the mixture frequent- 
ly for about half an hour, before which timo 
a considerable sediment, like phlegm, will bo 
separated from tho spirits, and will appearalong 
with the undissolved peacinah or salt at tho 
bottom of the bottle. ‘Then pour tho spirit off 
into another bottle, being careful to bring 
none of the sediment or salt along with it, 
sor this purpose an instrument called o 
separating funnel is well adapted. ‘To tho 
quantity just poured off add 4 ounce pearlash, 
powdered and heated as before, and repeat 
the same treatment. Continue to do this as 
often os necessary, till little or no sediment 
forms ; when this is the case, 1 ounce of clum, 
porsdered and made hot, but not burned, must 

¢ put into the spirits, and suffered to remain 
some hours, the bottle being frequently shaken 
during the time; after which the spirit, when 
poured off, will be found free from all impu- 
Tities, and qual to the best rectified spirits 
of wine. 

1444. To Test tho Purity of Alcohol. 
The preseuce of water may be detected by 
its specific gravity. Fusel oil may be de- 
tected by adding a little of a solution of 
nitrate of silver to the alcohol. Dissolve 10 
grains nitrate of silver in 1 ounce of pare dis- 
tilled water. Then take half a tumblorful of 
tho suspected liquor and drop inte it 25 
drop3 cf ue above solution; and if the 
liquid should contain any grain oil, it will 
‘assume Ube form of a black powder and 
float. on the enrfuce, The action of this tost 
is not always immediate, for it is sometimes 
necessary to wail from 1 te 30 hours when 
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testing o sample cf alcohol which has been 
woll rectified, before auy evidence of the oil or 
powder cau be perceived floating on the 
iquid, and even then it is necessary to expose 
the glass to a strong light before the powder 
ean bo discovered. 

For detecting fusel oil in aleohol, Mr. EB. N. 
Kent finds puro sulphurie acid the best test. 
Half fill a test tube with the spirit to be 
tested, then fill up slowly with puro concen- 
trated’ sulphuric acid. Pure spirit remains 
colorless; impure spirit becomes colored in 
proportion to the amount of fusel oil present. 
1 per cent. cf wood spirit (wood naphtha) in 
alcohol, will cause it to turn yellow or brown 
with the addition of caustic potassa. Pure 
alcohol is neutral to test paper; should be 
colorless; will evaporate entirely by heat; 
retains its transpareney when combined with 
water or ether; tastes and smells vinous. 

1445. To Free Alcohol from Fusel 
Oil. ‘This may be cflected by digesting the 
alcohol with charcoal. By Schaeffer’s method 
the alcohol is filtered through alternate layers 
of cand, wood-charcoal, boiled wheat, ‘and 
broken oyster shells; this removes all other 
impurities as well. Tho fusel oil can be ex- 
tracted from small quanicr cf alcohol, by 
adding a few drops of olive oil to the spirit, 
agitating thoroughly in a bottle, and, after 
settling, decanting. The olivo oil dissolves 
and retains the fusel oil. 

1446. To Deodorise Whiskey or Al- 
cohol and free it from Fusel Oil. To the 
Barrel of liquor add about a gallo (or more) 
of water saturated with chlorine; stir up 
thoronghly, and let it rest for 12honrs. ‘Then 
faturate with chalk; add another gallon of 
water, aud distill. 

1447. To Filter Alcohol. The follow- 
ing nctho.! of filtering alcobol, or its solutions, 
is caid to be very satisfactory, and is used ¢: 
tensively in North Germany, whero it coust 
tutes one of the reerets of the trade. Clean, 
unsized paper (Swedish filtering paper is the 
best), ix torn mto rhreds aud stirred into the 
Tiquid to bo clarified. The wholo is then 
strained through 4 flanuel bag, when the re- 
sulting liquid will be found to possess the 
utmost clearness and limpidity. A filter may 
also be made by spreading ‘thin paper pulp 
evenly upon stretched flannel or woolen cloth. 
‘When dry, th th so coated will be found 
to giro botter than the felts, ete., com- 
mer employed as filters. (Seo Nos. 7id.and 
811.) 

1448, To Test the Strength of Alco- 
hol. Alcohol dissolves chloroform, so that 
whea 2 mixture of alcohol and water is shaken 


up with chloroform, the ajcobol and chloroform 
unite, leaving the water separate. On this 
fact Basile Rakowitsch, of the Imperial 
Russian N: has founded his invention. 


‘Tho instrum he uses is a graduated glass 
tube into which a measured quantity of 
chloroform is poured, and to this is added a 
given quantity of the liquid to bo tested; 
theso aro well mixed together and then left te 
subside; the chloroform takes up the alcohol 
‘and leaves tho water, which, being lighter 
than tho chloroform, ‘will float on the top; 
and tho quantity of water that has been mixed 
with the spirit will be at once seen. 

1449, Arithmetical Rules for the 
Treatment of Alcohol. Tho following 
excellent ro derived from yarions sources, 
contain, and will yield to the manufacturer, 
amvch information of a very useful character. 

1450. To Ascertain the Cost of any 
Quantity of Alcohol at any Degree or 
Percentage of Strength or Be- 
low Proof. Alcohol is always bought and 
sold at so much above or below proof. To 
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ascertain the price of a quantity of alcohol, 
add the percentage over proof, or deduct the 
percentage under proof, and multiply by the 
price pergallon. ‘Thus? what will 46 ieticaie 
of alcohol, 25 per cent. over proof, cost at 28 
cents proof? We first find 25 per cent. of 40, 
which is 10; wo then add that number to 40, 
the number of gallons, and we get 50; we 
then multiply 50 by 28, the prico per gallon 
proof, and get 14.00, or 35 cents per gallon. 
Again, what will 40 gallons alcohol, £5 
cent under proof, cost, at 28 cents per gallon 
proof? Again, wo find that 25 per cent. of 40 
is 10; we then deduct 10 from 40, this leaves 
us 30; by multiplying 30 by 28 we get $8.40, 
or 21 cents per gallon. 

1451. To Ascertain How Much Wa- 
ter Should be Added to Spirits, to Re- 
duce it from a Given Degree of 81 
to a Lower Degree or Percent’ of 
Strength. Tho manufacturer may some- 
times find it necessary to reduco or increase 
the strength of spirit, according as_circum- 
stances may require. ‘To accomplish this, 
we give tho following rales, which will be 
found useful to the dealer: multiply the num- 
ber of gallons by the actual degree of stren; 
of the spirit, and divide the amount ny 
degreo of strength sought to be obtained, and 
from the answer subtract 100; the amount 
thns obtained will show the quantity of water 
to be added to the spirit in order to reduce it 
to the degree sought. Por example: suppose 
you bare 100 gallons of spirit at 607 by 
‘Tralles’ hydrometer, and wish to reduce it to 
20° or proof. Multiply 100 by 80, and divide 
the amount by 50, then from the answer sub- 
tract 100; this will show that 60 gallons of 
water must be added to the spirit in order to 
reduce it to £0° Tralles’, or proof. 


Thus, 100 gallons 
Multiplied by 80 
Divided by —_60)8000(160 
Deduct 00 


60 

1452. To Ascertain the Quantity of 
Pure or Absolute Alcohol in any Given 
Amount of Liquor. The quantity of alco- 
bol contaiued iu any amount of liquor in 
readily ascertained after testing the strength 
with ‘Tralles’ hydrometer at 60° Fahr., by 
simply multiplying the figures expressing tho 
quantity of liquor, by the ascertained strength; 
{or example: a barrel of brandy containing 32 
gallons, GO° strong at 60° Fah., contains 19f 
gallons puro alcohol. Rule—Multiply the 
sumber of gallons by the ascertained degrees 
af strength, and divido by 100, Thus: 


gallons, 
60° Tralles’ at 60° Fabr. 

19.20, or 19} gallons pure aleohol. 

1453. To Ascertain the Number of 
Gallons at any Required Number Below 
Proof, in any Given Number of Proof 
Gallons. Multiply tho given number of 
roof gallons by 100, and then divide the pro- 
Toot us obtained by a number found by 
deducting tho required number of degrees be- 
low proof from 100. The quotient will be 
tho answer. For example: How many pa 
lons, 25 below proof, aro there in 35 gallons 


prooff 
35 gallons proof, 
100 


100 
25 2. P. 
"JS __)2500(46g gallons 25 below proof. 
Wo thucce ¢ the above example ihat 35 
gallons proof epi is equal to 468 gallons 2% 
low 


roof. 
14: ‘To Increase the Strength of a 
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Spirit from any Degree to a Higher 
given Degree, or Percent _ To in- 
Greao the degree of strength of a spirit, malti- 
ply the number of gallons by the actual degree 
of strength of the spirit, and divide by the 
degreo of strength sought to be obtained. 
For oxamplo: suppose you have 100 gallons 
of spirit at proof, or 50° by Tralles’ hydrom- 
eter, and wish to increaso its strength to 80°, 
Multiply 100 gallons by 50 and divide by 80; 
the answer will give you the number of gal- 
Jons of spirit, 624, to bo added to the 100 gal- 
Jons in spirit in order to increase its volume to 
80° by Tralles hydrometer. 
‘This, 100 


Reduce’ Spit a Gi 
1455, To Reduce’ Spirit _a Given 
Number Above Proof to a Required 
Number Below Proof, by the Addition 
of Water. Multiply the number of gallons 
of spirit by tho sum of the given degree above 
proof and the required degree below proof, 
aud divide the product by a number to be 
found by subtracting the required proof from 
100, Tho quotient will givo the number of 
gallons of water to be added. 

Suppose you waut to reduce 40 gallons 
spirit 20 above proof to 10 below proof, 
how much water must be added to occom- 
plish the result? 

100 
Required proof, 10 


90)1,200(13} gals, water. 

It will thus be ea eae to reduce 40 gal- 
lons spirit 20 above proof to 10 below proof, it 
will be nocessary to add 134 gallons of water, 
making 53} gallons in all. 

1456. To Reduce High Proof Spirit 
toa Required Lower Proof, by the Ad- 
dition of Water. First multiply the num- 
Dor of gallons by a number expressing the 
difference in degrees of strength between the 
given proof of the spirit to be reduced and the 
required degree, or proof, to which it 18 to be 
reduced. Divide the product thus ascertained 
by a number to be found by adding tho ro- 
quired proof to 100, 

Suppose you desire to reduce 72 gallons 
spirit at 30 above proof to 10 abovo proof, 
how much water must you odd? 

30, given strength. 

10, required strength. 


20, difference. 
Required strength, 10 


40 gallons. 
30 


72, No. of 
20, diferente” 


110)1,440(1374, gals. 
Thus it will be seen that, to reduce 72 gal- 
lons spirit at 30 above proof to 10 above 
proof, itis necoannry to oid 13¢; gallons of 
water, making about 85 gallons in all. 

1467. To Reduce Spirit of a Given 
Number Above Proof to a Required 
Number Below Proof, by the Substitu- 
tion of Water for Spirit. Deduct the num- 
ber below proof from 100, and multiply the 
number of gallons by the remainder. ‘Then 
add the number which the given liquor is 
above proof to 100, and divide the above pro- 
duet by tho number thus obtained. ‘Tho 
quotient, deducted from tho originul number 
of high ‘proof gallons, will give tho answer 

uired. All sinall fractions may be rejected. 

suppose yon want to reduco a cask of 40 
gallons spit at 20 above proof to 10 belesw 
proof 
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100 
10 

Multiply 90 
hy 40 


To 100 add 20=120)3,600(30 
Original number of gallons, 40 
Deduct quotient, 30 


Answer, 10 gallons. 

‘Thus it will be seen that 10 gallons should 
be removed, and their place supplied with 
water, in order to make the mixture equal to 
10 degrees below proof. 

1458, To Reduce Spirit of a Given 
Number Above Proof to Proof Spirit, 
by the Substitution of Water for Spirit. 
Multiply the number of gallons Ly 100, then 
add the number which tho spirit is above 
proof to 100, and divide the above product by 
the number thus obtained; subtract the quo- 
tient from the number expressing the original 
quantity of spirit, and the answer will givo 
the number of gallons to be removed from 
the spirit and replaced with water, in order to 
reduce the high proof spirit down to proof. 

Suppose you want to reduco a cask of 24 
gallons of spirit 20 above proof to proof spirit. 

Above proof, 20° 24 

100 100 


1120)2,400(20 
Original quantity 2 


Answer, 4 
It will be seen hy tho above example that 
4 gullons have to be taken from the spirit 
and the same quantity of water added, te re 
dee it & proof, 


1459, To Raise Spirit of a Given 
Number Under Proot to a Required 
Strength Above Proof, by the Substitu- 
tion of High Proof Spirit, Multiply the 
number of gallons by the number expressing 
the differenco in degrees of strength between 
the high proof spirit to be added and the re- 

uired degree to which it is to be raised. 

ivide the product thus found by a number 
to bo obtained by adding the given number 
below proof to tho number the high spirit is 
above Ean then subtract the quotient from 
tho original number of gallons, and the re- 
mainder will show tho quantity ‘of low spirit 
to bo removed and its placo supplied by the 
addition of tho samo quantity of high proof 
spirit, 

Suppose you desire to raiso a cask of 40 
fallons at 10 below proof to 15 above proof, 

xy mneans of spirit 40 above prov 


40° 40.a.P. 40 number of gals. 
15 10D. n. —_25 multiplied by diff. 
Diff. 25 50 )1000(20 


40 gals, original quantity to bo raisod. 
20 deduct quotient. 
20 answer. 

The above cxample shows that 20 gallons 
should be taken from the low proof. spirit, 
and tho samo quantity of spirit added at 40 
above proof, to raise it to 15 above proof. 

1460. To Raise Spirit of a Given 
Number Below Proof to Proof Spirit, 
by the Substitution of Hi root 
Spirit. Multiply tho number of gallons by 
the number which the high proof spirit is above 
proof, divide the produet by a number to be 
found by adding the given number the spirit 
is below proof to the number the high spirit 
is above proof; subtract the quotient from the 
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criginal number of gallons, and the remainder 
Pill show the quantity of low proof spirit. to 
be removed, and its place to be cupplied by 
the addition of high proof spirit. 

Supposo you desire to raise a cask of 40 
gallons at 5 below proof, to proof, by means 
of spirit 35 degrees above proof. 

3a. P. 40 number of gallons. 

35 above proof. 


5 

0 )1400(35 quotient. 
40 gullons, 
35 quotient, 


BP. 


5 answer. 

It will thus bo scon that 5 gallons shonld 
be taken from the low proof spirit, and the 
same quantity of spirit added at 35 above 
proof, in order to raise it to proof strength, 

1461. To Raise Spirit of a Given 
Number Above Proof too Still Higher 
De; © Of itrength, by 1e ition o! 

igh Proof Spirit.” pirat multiply the 
number of gullons by a number expressing the 
difference iu degrees of strength hetwoen the 
given proof of the spirit to he raised, and the 
required degree to which it is to be raised. 
Divide the product thus ascertained, hy 
number to be found by subtracting the differ: 
ence in degrees between the spirit to he raised 
and the high proof spirit employed to raise 
it, The quotient will show the number of 
gallons of ahigher proof which must be added. 

Suppose you desire to raise acask of 33 

allons spirit 15 above proof to 20 above proof, 

y the addition of spirit 30 above proof 

20 required proof, 
15 given proot, 
5 difference. 

From 30-35 number of gallons. 
Subtract 15 “5 multiplied Ly differences, 


15 )175(11) answer. 

1462, To Reduce Low Proof Spirit 
to a Still Lower Proof, by the ition, 
of Water. First multiply the number of 
gallons by the differenco in degrees of strength 
between the Ebees proof of the spirit to bo 
reduced, and required proof to which it is 
to be reduced. Divide the product by a num- 
ber ascertained by eubtracting tho given proof 
from 100, and the quotient will give the num- 
ber of gallons of water to be added. 

Suppose you want to redueo 40 
spirit 10 below proof, to 15 below proof. 

Required proof 15 

Given proof 10 


Difference, 6 Bs 
10 given proof 5 differenca 


90 )200(24 gals. water 


Proof by the Ad- 
High Proof Spirit. Multiply 
the number of gallons by a number express- 
ing tho differensa in degrees of etrengdh be: 
twoen the given proof of the spirit to be 
raised, and the required proof to which it is 
to be taised. Divide the product thus ascer- 
tained by the sum of the given proof, and tho 
high proof spirit to be added, and the quotient 
will give the answer. 

Suppose you desire to raise 40 gallons spirit 
15 Uclow proof to 10 below proof with spirit 
10 above proof. 

Given proof 15 

Required proof 10 


Difference 5 
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Given proof 15 


40 gallons 
High proof 10 


5 differenoo 
25 )200(8 gals. answer. 


ssential Oils; Volatile 
Oils. ‘The essential or volatile oils 
are an extensive and important class of bodies 
derived from the vegetable kingdom, and 
found in almost every part of the larger pum- 
ber of the plants which produce them, except 
the cotyledons of the seeds, which, in general, 
form the exclusive repository of the fixed 
oils, Tt is the volatile vils which confer upon 
flowers, leaves, fruit, seeds, roots, barks, and 
woods, their peculiar and characteristic edors ; 
but among these they are not equally dis: 
tributed in the kame individual, and are cften 
altogether absent from some of them. To 
them we are indebted for our most delightfal 
perfumes, and our choicest aromatics and 
spices. All of them, when perfectly pure, are 
colorless; though, before rectification, nearly 
tho wholo of them havo a pale yellow tint, 
and somo of thom are brown, blue, or green, 
They mix in all proportions with tho fixed 
oils, dissolve freely in both alcohol ond ether, 
and are eparingly soluble in water, formin; 
perfumed or medicated waters. (Seo Nos. 1040, 
ec.) Their boiling point usually ranges be- 
tween 310° and 325° Fahr., and is always cor 
siderably higher than water. Thoy 
saponification and (oxccpting oil of cloves) 
do not combine with tho salifiable bases. 
Their density fluctuates a little on cithor side 
of water. c lightest oil is that of citrons 
peat Gravity .847), and tho heaviest, that, 
of sassafras (specific gravity 1.096). When 
cooled sufficiently they all soldify. ‘The com- 
mon femparatarrs of tho atmosphere is suffi- 
cient for this with some of them, as the oils of 
roses and aniseed; whilst others require to be 
cooled below tho | int of water be- 
foro they assumo the solid form. By exposure 
to tho air they rapidly absorb oxygen, and 
become partially converted into resin. | This 
is the cause of the deposit that usually forms 
in them (especially in the expressed oil of 
orange) when kept in an imperfectly stopped 
bottle. (Cooley) 

1465. To Obtain Essential Oils. All 
essential oils which are more or less volatile 
can be obtained from substances by distilling 
the articles along with au equal weight (some 
use a larger proportion) of water; but somo 
substances that give ont their oil with difi- 
culty, aro first soaked for 24 hours in twice 
their weight of water, to cach gallon of which 
T pound of common salt has been added, by 
which its boiling point is raised, and cons¢- 
quently tho oil comes over moro casily. In 
such cases a quick firo is used, and when one 
half tho water has come over, it is returned 
into tho still, and this is repeated until the 
distilled water ceases to como over mised 
with oil. The beat of steam oro salt water 
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bath should be preferably employed; but if a 
naked fire bo used, the still should be deep 
and narrow, by which means the bottom will 
be more perfectly covered when the quantity 
of water becomes small, and burning preveut- 
cd. When the distilled water is to be repeat- 
odly ponred back on the ingredients, a very 
convenient plan is to so arrange the apparatus 
that, after the water has separated from the 
il, it shall flow hack again into the still, b 
which much tine and trouble will be save 
Tho separation of the oil and water is eff 
od by allowing the mixed liquids to drop into 
9 Mlorentine receiver (see Fig. 1), when the 
‘oil ig tighter than water, by which mans the 
latter accumulates at a, and tho water flows 
over by tho spout, b. The essential oil is ob- 
tained in this manner from the following: 
‘Anise, caraway, wormseed, eubebs, fennel, 
pennyroyal, juniper, lavender, lemon, cinno- 
mon, peppermint, spearmint, Lorsemint, ori- 
ranum, pimento, rosemary, savine, sassafras, 
valerian, &e. The cmpyreumatic oil of to- 
bacco is obtained by introducing the dry 
leaves in coarse powder into a green glass re- 
tort, heating it mo sand-bath to a dull red 
beat. Scparato the oily liquid from the wa- 
tery portion as it comes over, and keep for 
use. (Sec No. 46.) The same receiver may 
bo employed for oils heavier than water, by 
reversing tho arrangement; but a glass sepo- 
rator (sco Fig. 2) will bo found moro con- 


Fig. 2. 


venient. In this case the oil accumulates at 
tho bottom of the vessel, and may bo drawn 
off by tho cock. The oil of cloves and other 
heavy essential oils arc obtained by macera- 
ting 5 pounds coarsely powdered material for 
48 hours in 10 pounds water containing 1 
pound salt; aud distilling until the product is 
no longer milky. After the oil bas deposited, 
tho remaining water is again distilled, and 
this repeated until all the oil has been extract- 
cd from the water. After 10 days, tho oil 
is cleaned and clarified by filtering. Tho es- 
scntial oil of cloves, cinnamon, rhodium-wood, 
sandal, calamus, aloes, &c., are thus obtained. 
‘That of bitter almonds and of mustard are ob- 
tained by making a thin pasto of the material 
with water; and, after 24 hours’ maceration, 
distilling by steam-bath. The essential oils 
of Jemons, oranges, and some other frnits, 
are chiefly obtained by submitting the yellow 
rind to powerful pressure; but in this way 
they aro not so white, nor do they keep 80 
well a3 when distilled. Volatile oils should 
be kept in well-closed and nearly full bottles, 
in the dark, aud aponed as seldom as possible, 
as by age and frequent exposure they becomo 

sinous. ‘Tho proces: of distillation should 
he donc as rapidly as possible, and the light 
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oils collectsd soon after its separation from 
Uae water 

1466. Special Directions for Distill- 
ing Essential Oils. Substances yielding 
volatiie oils are generally distilled with water, 
the proportion ‘of which varies with each 


article, but under all cireumstances must be 
sufficient to preveut the substance from burn- 
ing before the whole of the oil bas passed 
over. To provent the risk of burning, it has 
been recommended to suspend the substance 
istilled in a basket, or a bag of wire- 
work, in the water, so as not to touch the bot- 
tom or sides of the alembic; or to place the 
substance on a perforated shelf in the upper 
part of the alombic aboye the surface of the 
water. Some substances, such as mustard, 
bitter almonds, &c., which are nixed to a 
paste with water, are distilled by the action 
of ncurrent of steam heated to the necessary 
dogrec and admitted into the bottom of the 
alembic. An escoss aboro what is necessary 
acts injuriously by holding some of tho oil in 
solution after the mixed vapors are condensed ; 
on the other hand, if too small a quantity be 
employed, besides the danger of burning, the 
whole of the oil will not be distilled. Dried 
plants require moro water than tho fresh and 
succulent. 

The form of the alembic has an influence 
over the quantity of water distilled, which de- 
pends more upon the extent of surface than 
Tho amount of liquid; by employing a high 
‘and narrow vessel tho ‘disadvantage of an cx- 
cess of water is much obyiated. 

Tho temperaturo should be equable, and 
regulated so a3 not to cxeced the required de- 
gree of heat; and, as some oils src more 
yolatile thas others, an appropriate tempera- 
ture must be obtained and sustained ; the use 
of a higher temperature than is necessary be- 
ing injurious, Any degreo of heat can be 
steadily applied by the use of a bath, either of 
water or of some solution (weaker or stronger 
‘a3 required) of Which the Duiling puiut is 
known. (Sco No. 7:) 

‘Tho moro yolatile oils pass freely with: the 
steam into tho neck of the receiver, but some 
that aro less yolatilo are apt to condense in 
the head, and return into the body of the 
still; for these a still should be employed 
with o largo and low head, having a rim or 
gutter inside, in which tho oil nay be received 
as it condenses, nud thenco led into the neck 
of tho condensing tubo (seo No. 1077), which 
is better straight than coiled, for convenience 
in cleaning, as tue alembic and all its appar- 
tonances must be perfectly clean beforo distill- 
ing cach kind of essential oil. 

Certain flowers, such as orange flowers and 
roses, yield little or no oil when dry, and 
must be preserved fresh, either with salt, or 
hy means of glycerine, to keep them in condi- 
tion for distilling their oils. (Sco No. 1349.) 

Pho most of the aromatic herbs are usually 
distilled whilo fresh, although it is thought by 
some that they yield a larger product when 
moderately dried. Dried substances require, 
previous to distillation, to be thoroughly 
macerated with water; aud to facilitate this 
ond, should be prepared by slicing, rasping, 
Lruising, or other appropriate means. Some- 
times the proportion of oil in the substance 
enployed i3 0 small that it is wholly dis- 
solved i: the water distilled, even though the 
smallest necessary quautity of water has 
Leen employed in the alembic. In this case 
the distilled solution must bo redistilled 
several times with fresh quantities of the 
substance, until more oil passes over than the 


water will dissolve. This process is callod 
cohobation. 
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1467. Millon's Method of Obtaining 
Essential Oils. ‘The flowers aro placed in 
a percolating: apparatus (sce No. 41) and then 
tther or stiphide of carbon is poured over 
them. After leaving the flowers in contact 
for 15 minutes the liquid is drawn off and 
a fresh supply added and drawn off in o 
similar manner. This completely dissolves 
all the essential oil of the flowers, leaving 
them quite scentless, The liquid is next dis- 
tilled, and the ether or sulphide of carbon, be- 
ing volatile at a much lower temperature than 
the fragrant principle, is drawn over alone, 
and Jeaves o residue containing all tho per- 
fume of the flower. is residue, moro or 
less solid, is exposed to tho heat of tho sun 
until it loses the unpleasant smell of tho 
solrent used. No degree of natural heat is 
capable of altering the perfume or turning it 


raueid. ‘The product has a much finer odor 
than essential oil prepared by any other 
system. 


77468, Cognac Oil. Oil of cogune is 
prepared by dissolring tho fusel oil of brandy 
mare in strong rectified spirit, and then adding 
a sufficient quantity of concentrated sulpburic 
acid to ferm a sulphate; alcohol and excess 
of acid are removed by washing tho new; 
formed compound with water. ‘To 100 pounds 
mare add 4 pound sulpburic acid; the oil is 
generally formed towards the end cf the di 
tillation) and is found floating in blackish drops 
on the surface cf the distillate, According 
to a distinguished French chemist, this oil is 
a compound of potato oil and @nanthic ether. 
1469, Oilof Apple. Mix cautiously 1 
part fusel oil, 3 parts sulphuric acid, and & 
parts water, ‘Dissolve 24 parts bichromate of 
potash in 4} parts water, introduco this into 
alargotubulated retort, and gradually add tho 
formerliquid, so that the Uo continues very 
slowly. ‘The distillate, which is principally 
yalerianic acid, is saturated with carbonate of 
soda, and craporated to dryness. Tako of 
the valerianate of soda, thus formed, 14 parts; 
fusel oil, 1 part; sulphuric acid, 1 part; mix 
cautiously, heat by n water-batb, and imix 
with water; the inipure valeriavate of amy- 
loxido will’ separate. It is washed severat 
times with water, then with a solution of car- 
Donate of soda, and finally with water. This 
is disaulved in from 6 to 8 parts of water. 
1470. OilofJargonelle Pear. This is 
made from the heavy fusel oil which comes 
over Inst in distillation. To purify the fusel 
oil, wash it with soda and water, and distill 
between 254° and 284° Fubr. Of this take 1 
pound ; glacial acetic agid, 1 pound ; sulpburio 
acid, § pound, Digest for some hours at 264°. 
‘Tho ether separates upon the addition cf wa- 
ter, and is pu by washing with soda and 
water. Mixed witb yq part acctic cther, and 
7 parts of deodorized alcohol, it gives the es- 
sence of pears. 
1471. Oil of Quince—P. 


Ether—is made from oil cf re by treatin 
it with double its volume of dilute nitric nei 
heating the mixture until it begins to boil. 
‘After some time two layers are een. Tho 
lower ouc is separated with a pipette, and 
freed from nitric acid by evaporation in o 
chloride of rinc Lath; it is then filtered, 
mixed with deodorized alcohol, aud digested 
atn gentle heat until the fruity odor is uoticed. 
This ether scems identical with the ethereal 


oil of wite, which gives tho bouquet, It is 
sometimes sold as oil of cognac. 
1472, To Restoro the of 


Oilof Lemon. There are several oils that, 
by absorption of oxygen from the air, will be- 
como caimphorated, grow turbid, deposit 
residue, generally called stearopten, and lose 
more or less of their flavor, instead of which 
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they acquire the odor of turpeutine. Those 
oils that are free from oxygen are chiefly sub- 
ject to theso changes, and it is therefore 
necessary to keep them in fu.! bottles, well 
stopperod, and ina covl place. When they have 
deteriorated in the way indicated, they may be 
improved, but can nover be restored to their 
original quality, Many means have been 
proposed for this purpose, but the one now 
generally employed in Franco is to shake the 
oil with warra water scveral times, letting it 
settle, ond drawing it off by means cf a 
syphon; itmay lastly be filtered cither through 
paper or lincn. 

1478. To Keep Oil of Lemon Fra- 

t. To overy pound of oil, 1 ounce aleo- 
Fol isto be added and well tnixed; then 1 
ounce water is put with it, which again with- 
draws the alcohol from the vil, aud collects 
at tho bottom of the bottle as dilute aleohol, 
whero it should bo permitted to remain until 
tho oil has been used, with, perhaps, an occa- 
sional shake-up whon the bottle has been 
opened. Oil of lemon treated in this mauner 
has been kept fresh and fragrant for over a 
year. Oil of orange may bo treated in the 
sano ramner with excellent effect. 

1474. To Purify Essential Oils that 
have Deteriorated from Age. The method 
most commonly pursued is by redistillation, 
mixing thom first with water, and sometimes 
with alkali. Thero arc, however, other pro- 
cesses that have been recommended, which 
are believed to bo equally as officacious, and 
at tho samo timo more simple. M. Curicux 
Proposes to submit them to tho action of a 
solution of borax with animal black. The 
solution of borax is wiscd with the animal 
charcoal to form a thin consisteucy ; the oil 
is then added and agitated for a quarter of an 
hour. At tho end of that timo tho borax 
mixturo is found adhering to tho sides of the 
bottle, while tho oil flows limpid. Tho oil of 
lavender, neroli, and peppermint, M. Curieux 
had restored or purified in this manner. Mr. 
Charles Bullock, of Philadelphia, has found 
that permanganate of potash is admirably 
adapted to tho purpose of the restoration of 
reainified cssential oils. A large can of oil of 
Jemon having become unsaleable, ho agitated 
8 solution of tho potash with the ail fora 
length of time, then decanted, mixed with 
fresh water, and warmed gently, till the oil 
floated perfectly clear on the surface. The 
solution of tho permangans'.. was in tho pro- 
portion of 1 ounco of the Fait to 8 eunces of 
water. This quantity was cnough for 4 pounds 
of tho oil. 

1475, To Detect tho Presenco of 
Fatty Oil and Resins in Essential 0: 
Tho presonco of fatty oil, resin, or spermac 
muy be roadily detected by placing 9 kin 
drop of the suspucted oil on a piece of white 

aper, and exposing it for a short time to 

eat.” If the oil under examination be pure, 
it will entirely evaporate; but if it be adul- 
terated with ono of these substances, a greasy 
or translucent spot will be left on the paper 
‘These substances also remain undissolred 
when the oil is agitated with three or fout 
times its volumo of strong rectified spirit. 

1476, To Detect the Presenco of Al- 
cohol in Essential Oils. ‘Tho presence of 
alcohol or rectified spirit may be detected by 
agitation with the oil a few small fragments 
ef dried chloride of caleium. These will re- 
main unaltered if the oi! be pure, but will 
dissolve in one containing alcohol, und the re- 
sulting solution will form ao distinct stratum 
at the bottom of the vessel. The milkiness 
and loss of volume, when such an oil is agi- 
tated with a little water, is another test of tho 
presence cf spirit. A moro delicate test of 
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watch-glass, and put 2 

ordinary pi 
If the potassitim remains unchanged 
for 12 or 15 minutes, no alcohol is present; 
bnt if i disappears after 5 minutes, the oii 
contains at least 4 per cent. of alcohol; if it 
disappears in less than 1 minute, it proves tho 
presence of not less than 25 per cent. of alec- 
hol. This species of adulteration is very com- 
mon. It is very general practice of tho 
druggists to add strong rectified epirit to 
their essential oils, to render them transparent, 
especially in cold weather. Oil of cassia and 
oil of cinuamon are nearly always s0 treated 


by them. 

1477. To Detect the Admixturo of 
one tial Oil with Another. Tho 
admixture of au inferior essential oil with an- 
other moro costly, is rendily detected by 
connoisseur or expert, by placing a drop or 
two on a piece of clean blotting-paper, shak- 
ing it in the air, and smelling it occasionally. 
The difference cf the odor at the beginni 


and towards the end ef tho evaporaiion wil 


1478. 
of a Heavy Oil with a Light One. The 
adulteratioa of a heavy oil with « light ono 
may be detected by agitating the suspected 
sample with water, when, in general, the two 
will separate and form distinct layers. 


1479. To Test tho Purity of Essen. 
tial Oil of Almonds, Essential 
almond: is very arnt 


particularly’ nitsabenzolo (arti- 
itter almonds), and in nearly 
every case with aleohol or rectified spirit. 
The pore oil, when mixed with oit of vitriol, 
tarns of 3 i color, witbout 
visible decomposition : ed with alcoholic 
solution of potassa, crystals are climinated 
fodine dissolves only partially and slowly in 
it, without further visible ts:—ehromate 
of potassa does not affeet it:—nitric acid of 
the specific gravity 1.42 causes no immediate 
reaction, but crystals of benzoic acid begin to 
form in 3 or 4 days; if ouly 7 or 8 per cent. 
of alcohol be present, violeut effervescence 
specdily commer 1 colored nitrons 
fames ‘are evolved. ‘Nitric acid of specific 
gravity 1.5 produces the same effects in a 
marked degree, even when the smallest quan- 
tity only of alcohol is present. The specific 
gravity of the puro oil, when recent, is 
never less than 1.052; and when old, never 
that of trade avera; 
itrobenzolo has the specific 
gravity 1.209, and its boiling point is 415¢ 
‘ahr., or fully 100° higher than that of cs- 
sential oil of almonds. 

To Test the Purity of Oil of 
Bergamot. il of bergamot’is very fre- 
quently adulterated with rectified spirit, or 
with the oil of lemon, orange peel, aud tur- 
pentine. Theso may Ue detected in the way 
previously'noticed. (Sce No. 1476, $c.) The 
presence of the foreign oils, particularly the 
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Jast, lessen: 
Tho pure oil 
potassa, forming 
gravity is .875 to 85. 

1481. To Test the Purity of Oil of 
Cinnamon. ‘The common adiiterants are 
highly rectified spirit and oil of ea When 
pure, its specific gravity is 1.035. Oil of 
cassia, of which the specific gravity is 1.071 
to 1.073, and when old, even 1.079 to 1.090, 
increases it; but befere trying it, it must be 
tested for spirit, which has a contrary offect. 

1482. To Test the Purity of Oil of 
Lavender. Aleohol is here also the commen 
adulterant. The finest quality—that from the 
flowers, has specific gravity .277 to .905. The 
lightest is esteemed the ‘best. Santalino is 
insoluble, or very nearly s0, in the pure ail, 
but is freely soluble in that’ adulterated with 
alcohol. The presence of oil of turpentine, 
and other inferior oils, may he detected by 
the blotting-paper test, notieed above. (See 
No. 1475. 

1488. To Test the Purity of Oil of 
Neroli. This is ‘the oil of orange flowers, 
‘and is commonly adulterated with alcohol, oF 
with the oil of orange leaf (essence de petit- 
grain), and generally with both. ‘The presence 
of the first is casily determined (sco No. 1476); 
that of the second only by comparing the odor 
of a drop of tho suspected oil, placed on a 
pieco of paper, with a drop cf pure ucroli 


in rectified spirit. 
le in liquor of 
Its specific 


similarly treated. 
To Test the Purity of Otto of 
Roses, Cooley says: “ ‘I'he connnon adult- 


erants are the ‘oils of rhodin 
and geranium, with camphor, 
with spermaceti, to give the spurious article 
tho usual crystalline appeai Pure 
otto has a bland, sweet taste; if it be bitter, 
it contains oil of rhoditm or sandal wood; 
it be pungent or Lite the palate, it contains 
either oil of geranium or camphor, and moxt 
probably both; if it imparts an’ unctuous 
sensation to the palate, or if it leuves a greasy 
stain on paper, it contains spermaceti. A single 
drop of pure otto of roses exposed for somg 
hours under a bell-glass, in the cold, to the va- 
por of a fow grains of iodine, remains white, 
and continues so on subsequent exposure to 
the air, A sample adulterated with foreign 
oil, on the contrary, becomes yellow or yellow: 
ish-brown, and continues sx ysequently io dark- 
cn, until it becomes of a deep brown color, or 
even perfectly black, according to tho extent 
of the adulteration. A single drop of puro 
otto placed on a watch glass with ono dro 
of concentrated sulphuric acid (oil of vitriol), 
and stirred with a glass rod, retains tho purity 
ofits color and odor; but asample adulterated 
with other oil becomes more or less brown, 
and evolves peculiar odors—that from cil of 
geranium being strong and disagreeable; that 
from oil of rhodium being increased and ren- 
dered unctnons and eubeb-like; that from 
camphor, characteristic and combined with 
acidity ; that from spermaceti, nuctnons and 
clearly perceptible.” Dr. R. Baur, of Constan- 
tinople, has had the opportunity of preparng 
astandard otto of rose on the spot, and was 
also in a position such as scarcely any other 
chemist ever was for investigating the wholo 
sabject. “Ho saya that pare otto gives, with 
iodine and with iodide of potassium and 
starch, the same reactions as when it is mixed 
with geranium oil, and cven those with puro 
geranium oil are hardly difierent. Ho further 
says that many attempts have heen made to 
discover some chemicai reaction which would 
reveal the falsification cf otto with geranium 
oil, but hitherto mostly in vain. 

1485. To Test the Purity of Oil of 
Cloves. Oil of cloves is frequently adulter- 


. suudal wood, 
nl occasioually: 
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ated with inferior essential oils, but when 
pure it exhibits the following results: When 
shaken with pure liquor of ammonia, it coag- 
ulates, and crystallizes after fusion by a gentle 
heat: Treated with au alcoholic soludton of 
potassa, it congeals into crystalline mass, 
with total loss of its oder: A solution of 
chromate of potassa converts it into brown 
flakes, whilst the ralt loses its yellow color. 

1486. To Test the Purity of Oil of 
Rue. This oil is nearly always adulterated. 
When pure, it forms a clear solution with 
ernie spirit ; Iodine dissolves in it slowly, 
without apparent reaction beyond a darkening 
and a slight increase in viscidity: It is un- 
affected by a solution of chromate of potassa ; 
Nitric acid very slowly changes it into a 
greenish yellow liquid balsam. 


Prized Oils and Fats, ‘These 
are cumpounds of carbon, bydrogen, 
dnd oxygen (hydrocarbons), obtaiied from 
the organic kingdom, and chiefly distinguished 
by their insipidity, unctuosity, ingolubility in 
water, and being lighter Utan that fluid. 
Olive’ oil, obtaincd from the vegetable, and 
“permaceti oil, from the animal kingdom, may 
he tuken a4 typex ef the rest. ‘Tbe fised oils 
are chiefly find in the frait and eceds of 

and i thin qnembranous cella in 


a» palm o} 
ty aro fluid, oxcept when considerably cooled, 
when they’ separate into two portions: the 
‘ono solid, consisting mostly of stearine, and 
tho other liquid, consisting chietly of oleinc. 
Nearly all tho fixed oils, when freely exposed 
to tho air, absorb oxygen, and either gradually 
harden, or becomo rancid, ‘The former are 
termed drying oils, and are used by painters ; 
tho latter are used in cookery, for machinery, 
Jamps, de. ‘Tho Gxol oils, except wher 
otherwiso directed, aro obtained from the 
bruised or ground fruit or seed, by means of 


powerfal pressure, in serow or hydraulic 
presses, and aro cither allowed to clarify them- 
solves by subsidence, or aro filtered. Another 


method is by boiling the braised seed in wa- 
ter, and skimming off tho oil as it rises to the 
surface. This is the plan adopted for castor 
oil in tho West Indies, Tho specific gravities 
of tho fixed oils range between 0.865 and 
0.970. (Cooley. 

1488, Davidson's Process of Deodor- 
izing Putrid Whale Oil. ‘This cheap 
method of purification consists in tho employ- 
ment of chloride of lime, the quantity depend- 
ing on tho degree of putrefaction of the whale 
oil. In general 1 pound is sufficient for 112 
pounds oil; but if it is in a state of great 
putrefaction, thero may be 14 or 2 pounds re- 
quired. With 1 pound chloride of lime about 
12 times the quantity of water must be em- 
ployed. Tho chlorido is bruised in a mortar, 
and tho water added by degrees till it forms a 
soft and liquid paste, and afterwards by the 
addition of tho remainder of the water it takes 
the consistency of cream. ‘This is to be mixed 
with the oil and often carefully stirred. After 
some hours 1 pound sulpburic acid, diluted 
with 20 or 30 times its bulk of water, is poured 
on tho mixture, and the whole brought to 2 
boil over a moderate fire, and stirred con- 
tinnally until drops of oil Tun off at the ond 
of the stirring pole. It is then left for some 
honrs for tho oil to precipitate, and tho acidu- 
lated water is drawn off. A common cast-iron 
boiler, with shects of lead at the bottom, is the 
best for tho purpose, or 2 copper or iron vessel 
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may be used when the quantity of acid is not 
too great. Tho chloride of lime must not be 
bruised in a copper or iron mortar. 

1489. To Restore Rancid Oil and 
Fat, Rancid oj] and fat may be recovered by 
agitating thom, at a gentle heat, with fresh- 
burntand coarsely-powderod charcoal (which 
has been thoroughly freed from dust by sift- 
ing and fanning), followed by filtration 
through flannel; or by simple filtration 
through charcoal’ in bags of Canton flannel, 
according to the common method. 

1490. To Restore Rancid Fat or Oil. 
Another method is to thoroughly wash them 
with hot water, frequently renewed, or to 
blow steam through them, until tho desired 
effect be produced. Air frecly employed for 
some time, instead of steam, sneceeds ad- 
mirably with many ails, and its use bas the 
advantage of not introducing moisture into 
the article. Another method is to boil oil or 
fat, for 15 to 30 ininutes, with a little water 
and calcined magnesia. 

1491. To Prevent Oils and Fats from 
Becoming Rancid. The tendency of oils 
and fats to become rancid may be prevented, 
os greatly retarded, by artificial means. One 
of the simplest methods is to dissolve about 
2 per cent. of gum-benzoin (in fine powder), 
or about ono per benzoic acid, in tho 
vil or fat, by tho aid of a gentlc beat. This 
addition rendersoils, pomades, ointments, &¢., 
peculiarly soothing’ to an irritable or highly 

vo skin. Jt should be done beforo the 
ion of the scents. When tho prepara- 
tions ure intended for exportation to hot cli- 
mates, tho percentage of the gum or acid 
should be somewhat increased. This is tho 
plan generally adopted by tho manufactaring 
perfumers and enacts. In tho wholesalo 
trade, carefully rendered lard, suet, dc. ; sim- 
plo pomades and oils, so prepared, are now 
common articles of stock and sale. 

1492, An Excellent Preventive of 
Rancidity in Oils, &c, Nitric other, or its 
alcoholic solution (sweet spirits of nitre), is 
highly recommended as a most effective pro- 
ventiro of rancidity. It is said that a few 
drops of the cther will effect this object, and 
will oven remove the disagrecablo odor of 
rancidity when present. Oil so treated, after 
being heated to remove the alcohol, when the 
solution has been used, is quite bright, clear, 
and scentlose, if it were originally so. Poy 
lar-buds, crushed and digested at a gentlo 
beat, in oil or fat, will also remove, or greatly 
retard, its tendency to become rancid. Fatty 
bodiesin s globular state may be kept o long 
ue Wiktisut beooanitip imaneidst ie bis pores 
liar state can be imparted to fatty matters by 
welting them at 130° Fabr. and adding a 
small quantity of yoil of ge, or bile, or al- 
buminous substances, or best, a solution of 
alkali (compased of 5 to 10 parts for overy 
{ tho samo temperature. Tho 
whole is then agitated for some time to bring 
the fatty matter into a globular cou 

1498, To Prevent Fats and Oils from 
Becoming Rancid. Heatthe oil or melted 
fat fora few minutes with powdered slippery- 
cim Lark, in the proportion of 1 drachm of 
the powder toone pound of fat. The bark 
shrinks and gradually subsides, after which 
the fat is poured It communicates an 
odor like that of the bickory-nut. Butter 
thus treated has been kept unchanged for o 


year. 

1494, To Purify Vegetable Oil for 
UseinLamps. To 100 pounds oil add 25 
ounces alum, dissolved in 9 pounds of boiling 
water, After stirring it abont half an hour, 
add 15 ounces ic acid, still continuing to 
stir it. Let it stand 48 hours, when the fino 


DICK'S ENCYCLOPEDIA 


oil will swim on the surface, and then draw it 
off. Such oil is uscd all’ over Continental 
Europe, and an equal quantity. yields double 
the light of whale and fish-oil; without its 
offensive odor 4 

1495. Bancroft’s Process for Refining 
Lubricating Oils. Mr. Bancroft’s process 
jor refining common olive oil, lard oil, &&., 
for lubricating purposes, is to agitato them 
with from 34 to 8 per cent. caustic soda lye, 
Of L2 specific gravity, If, on trial of asmall 
quantity, the lye he found to settle clear at 
the bottom, enough bas been added. ‘Tho 
oil is allowed to rest. for 24 hours, for tho 
soapy matter to subside; the supernatant oil 
is Uien filtered. (See No. 1551.) Another 
plan of purifying oils is to agitate them with 
astrong soluiion of common salt. 

1496. Calvert’s Tests for the Purity 
of Oils. In the use of the following texts, 
the result of a series of experiments by Mr 
FG. Culvert. ho rocommonda espacial eas 
in the preparation of the reavents used for 
testing, not only as regards their exact 
strength and purity, but nlso in following 
strictly the prescriled method of nsing them. 
carefully noting the time rei for their 
action and effects to become apparent. 

1497, Calvert's Caustic Soda Test 
for Oils, A solution of caustic noda, c 
gravity, 1.040, ip useful to diet 1 

m other animal and yegotablo oils, owin 
to tho distinct red color which the fish 
assumes; the presence of 1 percent, of fish oil 
will bo detected by tho test. Add one vol- 
ume of the test to.S volumes of’ the oil, well 


mixed, and heated to tho boiling point. 
Hempsced oil acquires 5 brown- color, 
and becomes so thick as to cvtirely lose its 
fluidity. Liasced oil assumes 6 much bright- 


or yellow color, and remains fluid, Jndia 
nut oil, gallipoli oil, and pale rapo oils, e- 
como f xolid white masa in 5 minotes, while 
tho other oils remain flu’ 
Calvert’s Sulphuric Acid Tests 
for Oils, I. Sulphuric neid of xpecitic srav- 
ity 1.475 will detect oils adulterated with 
hempseed and linsecd oils to the amount of 
10 per cent. Fish oil may be detected to the 
amouut of 1 per cont. by tho red color it as- 
sames, this Leing noticed more particularly 
when the fish oil is allowed to separate by 
standing. To apply tho test agitate L vol- 
ume with 5 volumes of the oil, and allow the 
mixture to stand for fifteen minutes. 

IL. For tho detection of hemp, linseed, 
fish, gattipoti, and French nut oils, 1 volume 
of sulphuric ‘acid of specific gravity 1.530, 
agitated with 5 yolumes of oil, and the mix: 
turo allowed to stand for 5 ininutes. Under 
this test the above mentioned oils alone as- 
sume a decided coloration. 

ILf. Sulphuric acid of specific gravity 
1.635, used similar to the preceding, and the 
effects noted after standing 2 minutes, fords 
atest under which tho colorations arc dis- 
tinet and well marked, and will detect 10 per 
cent. of rapeseed oil in olive oil, ef lard ail in 
poppy oul ‘of French nut oil in olive oil, and 
of fish oil in neat's foot cil. 

A stronger acid than this carbonizes the oils 
and destroys tho coloration, 

1499. Calvert's Nitric Acid Testa for 
Oils, ‘The successive application of nitric 
acid of specific gravity 1.330, and of » soln. 
tion of caustic soda of specific gravity 1.340, 
can be successfully applied to detect the fol: 
lowing very frequent cases cf adulteration : 

I. Gallipoli oi with fish oils; the former 
assumes no distinct coler with the acid, and 
gives with soda © mass of fibrous cousistency, 
whilo fish oils aro colored red, and become 
mucilaginous witit tho alkali, 
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Ml. Castor ott 
§f ndultcrated, acquires: 
tho masa with the alkali 
fibrous appearance. 

IIL. Rapeseed oif with Freach nut oil; 
under the nitric acid test the former, if adul- 
terated, assumes 9 reddish tinge, more or less 
intense, which alkali increases, and renders 
tho somi-saponified mass more fibrous. 

1500, To Test the Purity of Olive 
Oil. Conley says: When pure olive otl is 
shaken ina phial only half filled, tho bead 
or bubbles formed very rapidly disappear, 
but with the adulterated oi they remain 


‘ith poppy oil; the former, 
reddish tinge, aud 
loses much ef its 


muck longer before they burst.” Tf oliva 
oil contains + part of poppy oil, part of 
it remains liquid at 36° Fate. its prop- 
er freezmg temperature; and if it con- 


tains tof poppy oil, it dees not solidify at 
all, unless cooled much below tho freezing 
pointof water. Pure olive oil well agitated for 
some time with |, of 1s volume of mtne sola- 
tion of mereury, becomes quite solid in 3 or 
4 hours, without any separation of liquid oil. 
(The mercurial solution is made by dissolving 
1 onuce mereury in 2 fluid vnuces 1} drachms 
nitric acid specific gravity 1.500.) Accordin, 

EEA Tange el Garni at by nonitinans sell 
(ayponitric?) mixed with 3 grains of nitric 
acid, will cause the perfect solidification of 
200 grains cf pure olive oil in 75 to 78 min- 


utes. 
1501. To Test the Purity of Castor 
Oil, Castor oil is frequently adulterated 
but this may be detected by 


with rapo oil 
its not dissolving in xtrong alcohol, and also 
by its less density. Pure castor oil is solublo 
in an equal weight of alcohol specific gravity 
0,80, 
1502, To Refine Olive Oil, Olivo oil 
intended for huiles antiques (see No. 1244) 
and other like uses, is commonly retined by 
violently agitating it in glass or stoneware, 
with about 14 to 2 per cent. of its weight of 
concentrated sulphuric acid, This ronders it 
opaque, and causes it to assuino o greenish 
color, After about 2 weeks’ repose, it depos- 
its much coloring matter, aud is then found 
to Laye acquired greater fluidity, to have be- 
come mueb paler, to be more emollient and 
glossy as a lubneator, and to buen with great- 
er brilliancy. The clear portion is now de- 
canted, well washed with steam or hot water, 
and, after sufficient repose in a closo vessel, 
at a temperature about 60° Pahr., again de- 
canted, and, if necessary, filtered through 
Canton flannel or bibulous paper. ‘This plan 
is also applied to other fixed oils, and an- 
swers well for most ef the recently express- 
cd vegetable oils. 

1503. To Purify and Sweeten Castor 
Oil. The Auerican Journal cf Pharmacy 
gives the fullowing receipt for this purpose: 
‘ake 1000 parts of the vil, 25 parts purified 
Uone-black, 10 parts calcined magnesia. Mix 
them carefully in n convenient vessel of glass 
or tinned iron, and Ict it stand during3 days, 
with oceasional agitation, and filter through 
Baper oF felt. (See No. 1504), 

504, To Bleach tho Vegetable Oils. 
According to Cooley. almond, ben, castor, 
colza, linseed. nut, olive, poppy, rape, teel, 
and other like vegetable ils, aro readily 
bleached by exposure, in glass bottles, to tho 
light. Per this parpose, 2-quart to 4-quart 
pale green glass or blue’ glass bottles filled 
with the oil, and covered with white gallipots 
inverted over them, ure suitably placed, a 
small distance apart, on the roofs of houses. 
or sheds, or in any other suitable position, 
fully exposed to the sun during tho greater 
portion of the day, or at all events to the 
south-cast and south. 


14 to 21 days’ expesure 
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to the sun, in clear weuther, during summer, 
ia uanally sufficiout to decolor castor oil and 
almond oil; but 4, 5, or even 6 weeks, is com- 
monly required to render linseed vil very pale. 
"This is the common p'an adopted by the 
wholesalo druggists to whiten their castor cil, 
by somo of tho perfumers for their almond oil 
aad olive oil, and by tho oilmen for their pale 
linseed oil for artists. A better plan, however, 
when this method is adopted, ix to cork the 
bottlos loosely air-tight, but not firmly down, 
when tho sun Las been on them two or three 
hoars, and whiist they aro still heated with it. 
In this way tho oil suffers less from tho ox- 
posure than by tho lvoso gallipot system in 
common use. Alwond, olive, aud tho other 
sweet oils, thus treated, are apt to loso some 
of their blandness, and to acquire a slight 
sulphorous smell, oud smoky fluvor, whilst 
castor oil lose: nal blanduess, and 
sumos tho strong, nauseous flavor characteri 
tic of the whito castor oil of the stores. ‘These 
qualities nay ho removed by cgitation with a 
Rttlo frosh animal charcoal, dry freshly pre- 
pared alumina, or calcined magnesia, and aub- 
sequent filtration; or, what is oven better, 
though more troublesome, by well washing 
tho oil with hot water, and subsequent repose 
out of contact with the air, and subsequent 
decaxtation. (See No. 1503.) 

1505. To Bleach Vegetable Oils. 
‘Another method pursued fur bieaching oils is 
as follows: ‘Tho oil is placed in a porcelain, 
stoneware, or well-tinned vessel, along 
somo dry filtering powder, 1 to 2 pounds to 
each gallon of the oil, or some dry and re- 
coatly prepared hydrated olumina (4 to ¢ 
pound por gallon of oil; but much less is 
ofton sufficient if tho article be of proper 
quality); and tho heat of steam or boiling 
water being applied, is vigorously stirred, 
with o clean wooden or stoneware spatula, 
for about au hour, It is then thrown into a 
Canton flannel oil-bag, and filtered, iu tho 
usual manner, observing to return tho run- 
nings until they become quite whito and clear. 
This is tho way perfumers ond wholesale 
druggists usually preparo their white almond 
oil, white olive oil, and white of of ben. For- 


morly frosh burnt animal charcoal was chiefly 
usod for tho purposo, and is still so employed 
by somo houses; but the other substances 
answer better and aro moro conveniont. 


its chromic acid. 1 to 2 drachms of tho bi- 
chromate, mixed with 3 times its weight of oil 
f vitriol (previously diluted with about twice 
‘olame of watoz, aud allowed to cool), is 
ordinarily sufficiont, whea skillfully used, to 
peers bleach 2 or 3 pints of oil." Itshould 
2 nddod gradually to the oil, with coutinucd 
violent agitation, aad this should be kept up 
for somo considerable time after tho last por- 
tion is added. Tho mixture must bo made in 
@ voasel of glass, porcelain, stoneware, or 
ood, and nothing metallic must touch it 
[n some cases a few drops of strong nitrio 
acid (diluted with about twice its bulk of 
water), if added towards the cnd of tho agi- 
tation, will facilitate the process; or, with 
colza, linseed, nut, and rape oil, instead of 
the diluted nitric acid, a few drops of bydro- 
chloric acid without dilution. After the final 
agitation, the oil must be allowed to repose at 
a temperature of about 60° Fabr. When it 
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has settled, the clear portion should be de- 
canted, thoroughly washed with hot water, 
again allowed to repose for some time, and 
then finally decanted for use. If necessary, 
it may lastly be filtered. (Cooley. ) 

1507. Berlandt’s Method of Bleach- 
ing Fixed Oils. Shake strongly for somo 
minutes, 300 parts of the oil with 40 parts 
water containing 1 part permanganato of 
potassa; allow the mixture to stand in a warm 
place for some hours, and then filter. This 
rendora the oil colorless. 

1508. Dieterich’s Method of Bleach- 
ing Fixed Oils. Dissulve 24 pounds (avoir- 
dupois) permanganate of potassa in 313 quarts 
water, in a wooden tub having a faucet in 
its bottom. Stir into the mixture 52} quarts 
of the oil to be bleached, and keep all well 
stirred for 2 days. Then add 21 quarts boil- 
ing water and 11 pounds commercial hydro- 

Horie acid, and keep tho whole stirred for 2 
days longer. Draw off the acid water, and 
wash the oil repeatedly with boiling water 
until all acid is removed from it. 

1509, Engelhardt’s Method of Bleach- 
ing Palm Oif. Heat 1000 parts by weight 
palin oil m an iron vessel to about 143° Fahr., 
and let it stand all night, sustaining the tem: 
perature, Next day pour it off into a clean 
vessel and let it cool down to about 100°, 
Meanwhile, dissolve 15 parts bichromate of 
potash in 45 parts boiling water; when tho 
solution has cooled n little, pour into it 60 
parts hydrochloric acid, Add this mixture to 
the palin oil, stirring quickly, and in about 5 
minutes it will assuine a sombre green color; 
by continued stirring tho oil gradually clari. 
fies and becomes quite limpid. It should 
becomo quite whito after washing it with 
warm water; but if not entirely colorless, tho 
operation must be repeated, using 2 part 
bichromate of potash, and 1 part hydrochlorio 
acid. ‘Thisis aquick method, and Engelhardt 
claims that. it produces better results than the 
means usually employed. (See No. 537.) 

1510. To Bleach Cotton Seed Oil. 
Uso 1 gallon English caustic soda, in a solu- 
tion of about 40° Baumé, to about 20 gallons 
crude ol. Tho oil, previous to being mixed 
with tho solution, must be heated to about 
90° Fubr. Stir constantly whilo adding tho 
cold solution. If the oil is not now sufficiently 
light, add more of the solution to bring it to 
alight yellow or straw color. 


1511. Keyer’s Process for Purifyiny 
Oils. ‘Tho process of M. Keyer, which 


applicable to ull oils, has given’ excellent re- 
sults in a manufactory of rape seed oil. Into 
1000 parts by weight of oil, put a mixturo of 
6 parts solution of ammonia and G parts wa- 
ter, and agitate the barrel well until the alkali 
is perfectly mixed, which may be dono in 15 
minutes. The barrel ix then sealed hermeti- 
cally, and, after 3 days’ repose, tho oil in 
decanted and filtered. The rosiduo is used 
for tho manufacture of soap. Oil thus worked 
contains no trace of acid, and the mucilag- 
inous impurities are destroyed or precipitated. 

1512, Liebig’s Method of Obtaining 
Non-poisonous Oil of Almonds. Azgitatu 
the erude distilled oil with binoxide, of me 
cury in slight excess; avd, after a few days’ 
contact, rectify the oil {rom a little fresh bin- 
oxide of mercury. The product is quite pure, 
if properly managed, as the hydrocyanic avid 
(tho poisonous principle) of the oil, unites 
with tho binoxide to form a bicyanide of 


Neat’s-foot or Trotter Oil. 
Obtained by boiling neat’s-foot, tripe, ote. 
in water. It is a coarso animal oil, very 
emollient, and much used to soften leather. 
1514." To Refine Neat’s-foot Oil, Put 
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a quart of the oil with ! pound bright lead 
shavings, and % pound quicklime pounded, 
into a glass bottle, let it stand in the sun and 
light for 2or 3 weeks, then put the oil and 
Time into asaucepan with 4 pound washing 
soda, boil gently 15 minntes, then set in the 
oldest placo possible till the next day, when 
it will be found congealed; place it into a 
filter of white blotting paper, place a clean 
glass bottle under the filter, and you will get 
tho finest oil, snitabic for ‘the most. delicate 
machinery. Any ono requiring a little nice 


oil would do well to try this in preference to 
buying it ready done. It must be kept per- 
fectly cold while filtering, or the soda will go 


through. 

1515, Hirzel’s Method of Preserving 
Animal Fats. Mix 14 pounds of recently 
melted fat with 5 drachms salt and 15 grains 
alum in fine powder; heat until a scum is 
formed on the surface; remove the scum, and 
when the clear fat is cool, wash and knead it 
in water, frequently changing the water, so 
a3 to remove all the salt; then evaporate the 
‘water at a heat insufficient to injure the fat. 

1516. To Preserve Animal Fats for 
aLong Time, ‘The following mode of ben- 
avating all kinds of animal fats will be 
found the inost effectual for preserving them 
for a long time. Make saturated solu- 
tion of gum benzoin in alcohol by simple 
heat, allow tho liquid to settle clear, then 
strait: and mix with equal parts of fresh castor 
oil. Of this mixture add 4 ounces to cach 
gallon of fat or ointment while warm. The 
proportion of the solution of benzoin may be 
increased for pomades, as it forms, by its aro- 
matic odor, an excellent basis for perfumi 
‘The bonzoatic fat should not be kept in tin, 
but m woll-covered jars, Steam-rendered 
Jard, or that treated with salt and alum, 
should be carefully re-melted in a water-bath, 
‘to allow all the water to settle so as to pour 
off tho pure fat. In preparing ointment and 

omades it is important that the wax should 
0 first melted, and the oil or fat warmed 
Deforo adding to the was. ‘This precaution, 
which will save much time and trouble, is 
‘often neglected by young beginners. (See 
Nos. 1253 and 1254.) 
1517, Boillot's Process for Purify- 
Fats, Melt 2) pounds avvirdupois of 
tho fat with 2 quarts lime-water; stir act- 
ively over tho fire for 2 or 3 hours, and cool. 
Then progs in flanuel and allow it to stand a 
day or two to harden. By melting it with 
acidulated water to remove the excess of 
time, a hard fut results, suitable for making 
candles. 

1518. Hog’s Lard. ‘This _is obtained, 
like the rest of the animal fats, from the raw 
lard, by chopping it fine, or rather rolling it 
out, to break tho cells in which the fat is 
Jodged, and then m} the fat in a water- 
hath, or other at, und straining it 
while warm, Some boil them in water; bub 
the fats thns obtuined are apt to grow rank 
mutch sooner than when melted by themselves. 
(Seo No. 525.) 

1519. ToTry out Lard. This should 
bo done in the open air. Set a large kettlo 
over a fire, in some sheltered place, ona still 
day, It will cook much quicker in largo 
quantities. Put into the kettle while the lard 
is cold, a little saleratus, say 1 table-spoonful 
to every 20 pounds; stir almost constantly 
when nearly done till the scraps are brown 
and crisp, or until the steam ceases to rise; 
then there is no danger of its moulding; 
strain out into pans, and the frst will 
ready to empty inte cracks when the last is 


strained. 
1520. To Detect Water in Lard. 
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The presence of water is very easily detectel 
by merely melting the lard, when the water 
collects at the bottom of the vessel as a dis- 
tinet layer. The weight and volume of lard 
can be greatly increased by the incorporation 
of water with it; and purchasers of a pound 
of lard will frequently find that they havo 
paid the price of the lard for as much as 4 
ounces of water. Lard is also adulterated 
with from 2 to 5 per cent. of milk of limo 
(slacked lime mixed to a milky consistenco 
with water); this gives the lard a beantifully 
white appearance, and also allows of 25 per 
cent. of water being stirred into it whilo 
cooling. 

1521. Benzoated Lard. Tako benzoin 
in coarse powder, 1 ounce; frosh lard, 1 
pound. Heat together for 2 or 3 hours ina 
wwater-bath, and then strain. 

1522. To Bleach Lard. Lard may bo 
Uleached by applying a mixture of bichromate 
of potassa and muriatic acid, in. minute pro- 
portions, to the fat. (See Nos. 1509 and 1523, 
also No. 537.) 

1523, To Bleach and Harden Tallow. 
Ina copper boiler, put 4 gallon water, and 100 
pounds rendered ‘tallow; melt over a slow 
fire, and add, while stirring, 1 pound of oil of 
vitriol, previously diluted with 12 of water; 
afterwards, 4 pound bichromato of potassa, in 
powder; and lastly, 13 pints water, after 
which the fire is stiffered to go down, when 
the tallow will collect on the surface of tho 
dark green liquid, from which it is separated. 
It is then of a fine white, shghtly greenish 
color, and possesses a considerable degrco of 
hardness. (See No. 1509.) 

1524. Factitious or Imitation Sper- 
maceti. White spermaceti, 10 parts; conor- 
ous cake stearine. 20 parts; potato starch, 
5 parts; mucilnge, 1 part, Melt the first threo 
aud unite well, then let the mass cool to tho 
consistence of dough; turn it out on an oiled 
marble or lead slab, and roll it into a cako; 
next sprinkle a little mucilage on it, double 
it, and Toll again; repeat tho process as often 
as required; lastly allow it to cool. If it has 
been properly managed, it will flake when 
broken up, nud resemble spermaceti. 

1525, Extraction of Fat from Bones. 
‘A process has been adopted abroad for ex- 
tracting oil and fat from bones and other 
animal refuse, by digesting it in a closed and 
heated vessel with benzole or similar hydro- 
carbon. After fow hours the liquid is drawu 
off, the hydroc:.rbon separated by distillation, 
and tho oil is icft ready for use. The bones 
may thon be used for the inanufacture of gela- 
tine. This is very similar to a method lately 
proposed of obtaining oil from oleaginous 
seeds, but in this latter case, as would proba- 
bly bo preferable in tho former, bisulphide of 
carbon is the menstruum employed. 


‘Petroleum, or Crude Coal 
OiL Tho name of petroleum is now 
applied to all tho native liquid substances 
which have a bituminous character. It con- 
sists, therefore, of an inflammable and more 
or less yolatile oily substance, ranging in color 
and appearance from a yellowish white, trans- 
parent fluid, to a brown or almost black, 
opaque viscid mass. Tho former used to be 
called naphtha, but this namo is now given to 
any oil of this description, whether native, or 
distilled from o darker grado of petroleum. 
Tho latter is the form in which the bulk of the 
potrolonm is found in Amerien; and this, 
when to the air, gradually passes into 
asphattura, or svlid bitamen. 
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1527. To Purify Petroleum. Tank- 
shaped stills of a capacity of 500 to 2500 bar- 
rels aro filled with crude oil, and heat applied 
by furnaces bencath them, causing vapors to 
arise, which aro carried forward through pipes 
immersed in water, and condensed into a 
lignid, which runs out at the end of the pipe. 
Tho first product is gasoline, o very light 
hydrocarbon, marking as high as 83° and 
as low as 75° of Baumé’s coal oil hydrom- 
eter. Tho heat is then somewhat increased, 
and tho next product obtained is called 
naphtha, benzinc (not benzole). which marks 
from 75° to 63° Baumé; and, when com- 
bined. will average about 67°. Tho beat be- 
ing allowed to increase further, produces dis- 
tillate, or crude burning oil. This passes over 
until about 8 or 10 per cent. of the original 
qnantity contained in the still remains, which 
is called rosiduam or tar, and may be redistilled 
for tho purposo of obtaining paraffine and 
lubricating oil. Parafine is a fatty material, 
resembling sperm in appearance. ‘The disti!- 
late or crado burning oi! is converted into or- 
dinary Kerosono by a process of purification. 
For this purpose it is placed in a tank, where 
it is violently agitated by forcing air through 
it, and whilo thus agitated, 14 to 2 per cent. 
sulphuric acid is ndded, after which the agit 
tion is continued 15 to 30 minutes. ‘The oil 
then allowed to settle, when tho acid and im- 
purities aro drawn from tho bottom. ‘The oil 
is then washed, first with water and then 
with caustic soda, by which meaus tho re- 
maining impurities are romoved, and any acid 
remaining in the oil is neutralized. It is thea 
taken to shallow bleaching tanks, whero it is 
er] to light and air, and allowed to settle; 
it Is next heated by means of o coil of steam. 
pipe ruuning through it, to expel all gascous 
vapors whieh will igni v temperaturn be- 
low L10° Pahr, ‘The oil is now called o fire 
test oil, and is ready to be barreled and gent 
to market. 

1528. To Clarify Coal Oil. Place ino 
close vessel 190 pounds erude coal oil, 25 
quarts water, 1 pound chloride of lime, 1 pound 
soda, and 4 pound oside of manganese. ‘Tho 
mixture is violently agitated, and allowed to 
rest for 24 hours, when the clear oil is decant- 
ed and distilled. The 100 pounds coal oil aro 
to be mixed with 23 pounds resin oi]; this ia 
one of the principal points in the manipul 
tion; it removes tho gummy parta from tho 
oil, aud renders thom inodorous. The distil- 
lation spoken of may terminate the process, or 
the ails may be distilled before they arc de- 
feeated and precipitated. 

1529, To Decolorize Kerosene Oil. 
Kerosene oil is decolorized by stirring it a 
with 1 or 2 per cent. of oil of vitriol, whicl 
will catbonizo the coloring matter, then with 
some milk of lime or some other caustic 
alkali, settling, aud redistilling. Tho latter 
appears to be indispensable. 

1530. y Kerosene or Coal Oils 
Explode. No oil is explosive in and of 
itself; it is only when the vapor arising there- 
from becomes inised in the proper proportions 
with air, thatit willexplode. Thero should bo 
no inflammable rapor from ony oil used for 
burning in Jamps at ordinary temperature. A 
volatile oil is unfit for the purpose of illumi- 
nation. 

1531. To Test Kerosene or Coal Oil. 
Burning oil is often adulterated with heavy 
oil, or with benzine. The adulteration with 
the former is shown by dimness of the flamo 
after having burned for somo timo, accom- 
panied by acharring ef the wick. Tho latter 
may be readily detected by moans of a ther- 
mometer, a little warm water, aud a table- 
spoonful of the vil. Fill the cup with warm 
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water, the temperature of which is to bo 
brought to 110? Fabr. Pour the oil on tho 
water; apply flame to tho floating oil, by 
match or otherwise, If the oil is unsafe it 
will tako fire, and its uso in the lamp is 
dangerous, for it is liabie to explode. But if 
the oil is safe and good it will not take fire. 
All persons who sell kerosene that will not 
stand tho fire test at 110° aro liable to prose- 
cution. 

1532. To Extinguish the Flame of 
Petroleum or Benzine. Water, unless in 
overwhelming quantity, will not oxtinguish 
tho damo of petroleum or benzine. It may, 
however, ba speedily smothered by a woolen 
cloth or carpet, or a wet muslin or linen cloth, 
or carth or saudl being thrown over it. ‘Theso. 
act by escluding tho air, withont which com- 
bustion chnnot be maintained. 

1533. To Deodorizo Benzine. Shako 
repeatedly with plumbate of soda (oxide of 
lead dissolyed in caustic seda), and rectify. 
The following plan il to be better: Shako 
repeatedly fresh portions of inetallio 
quicksilver; lot stand for 2 days, and rectify. 

To Manago Kerosene Lamps. 
‘Theso nro so much used that a few hints on 
their management will no doubt be accopta- 
ble. hero aro very few common illumins- 
‘ting substancss Chas precasa| o light as bril- 
Hiant and steady as Kerosene oil, but its full 
Drilliancy is rarely attained, through want of 
attention to certain requisito points in its 
management. By following tho directions 
hero given, the greatest amount of light will be 
obtained, combined with economy in the con- 
sumption of the vil. The wick, oil, lamp, and 
all its appurtenances, inust bo perfectly clean, 
‘Pho chimney must bo not only clean, but clear 
and bright. Tho wick must be trimmed ex- 
actly square, across the wick-tubo, and not 
over tho curved top of the cupola used to 
spread the flame; after trimming, raise the 
wick, and cut off the extremo corners or 
ints. A wick cannot be trimmed well with 
lull scissors; the sharper tho scissors, tho bet- 
ter tho shapo of the fiame. Theso hints, sim- 
ploas they appear, are greatly disregarded, 
‘and tho consequence is o flame dull, yellow, 
‘and apt to smoke. Tho burners mado with 
an immovable cupola, and straight, cylindrical 
chimneys, requiru especial care in trimming 
the wick has to be raised abovo the cupola, 
and has therefore no support when being 
trimmed. A keroseno lamp, with the wick 
turned down, so as to make a small flamo, 
should not bo placed in a sleeping room at 
night. A wick mado of felt is greatly supe- 
rior in every way to tho common cotton wicks. 
5. Keep Kerosene Lamps 
from Get Greasy. ‘The upper part of 
‘a kerosene oil Iamp, aiter standing for o short 
time, frequently gets oily, from tho condensa- 
tion of the vapor of tho oil. This will be 
greatly, if uut cutively prevented, by taking 
8 pieoo of felt and cutting a hole in it so asto 
fit exactly aro.ad the socket into which the 
burner is screwed; trim tho felt off so as to 
leave a rim about § inch wide, and place this 
felt ring on tho rocket, 

1586. To Cement the Socket on a 
Kerosene Lamp. Thosocketof akerosene 
lamp, into which the burner is screwed, fre- 
quontly becomes looso or comes off. ‘To fas- 
ten this, take tho socket off, pick out the old 
cement, and wash it with bot soap and wa- 
ter, witha little soda, to remove all trace of 
grease. Empty the lamp, and wash it in the 
amo manner, especially thelip or neck which 
fits into*tho socket. Noxt take a cork which 
fits (not too tight) into the socket; grease it 
slightly, and serew it into the sacket (the 
tame way tho burner is screwed in), until 
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the ond of the cork is nearly level with the 
bottom of tho socket; this will leave a cireu- 
lar trench to receiye the cement. Tako the 
best plaster of Paris, mix it quickly as thick 
asit will flow, fill tho trench in tho socket, 
roverso the lump, and press the lip of tho glass 
firmly into the socket until tho edge of the 
socket fits closcly to the glass. This opera- 
tion must be done quickly, before the plaster 
has had timo ta set. Let the wholo remain 
about 12 hours in a warm placo before using. 
Then unscrew tho cork and serape off any 
adhering plaster. (Sec No. 2260.) 

1537. ToClean Vessels Used to Con- 

e. Wash tho vessel with thin 

milk of lime, which forms an cmulsion with 
the petroleum, aud removes every trace of it, 
and by washing a second timo with milk of 
lime and a very small quantity of chloride of 
lime, and allowing the liquid to remain in it 
about an hour, and then using it with cold 
water, oven tho smell may bo co completel; 
removed as to render the vessel thus clean: 
fit for keeping beer in. At tho samo timo tho 
external surfaco of the vessel is to bo washed 
with a rag lipped in the samo snbstance. If 
the milk of hmo bo used warm, instead of 
cold, tho operation is rendered much shorter. 
If particles of thickened petroleum adhere to 
tho glass after the first washing, thesocan be 
removed by washing with fino cand, or by 
other mechanical means, 

1538. To Clean Kerosene Lam 
Wash tho lamp inside and out thorough 
with hot soap and water, and a little washing 
soda. When clean, rinso repeatedly so as to 
leave no traco of soap; let it drain tll dry. 


Chemical Manipulations. 
Some of the operations omployed in 
the preparation and uso of chemical have al- 
ready bean given at tho commencement ofthis 
.se¢ No. 1); but, as tho work progressc 
it was doomed advisable, for the take of 
greater precision, to add further directions for 
special manipulations, and descriptions of in- 


Lp eels _ 

3 Funnels. Thoseare 
glass fainels ferniuhod with © etop-cook, and 
aro used for separating mixed fluids of differ- 
ent densities. Tho mixed Liquid is po 


Fig. 2. 
to the funnel, and, after sufficient time has 
been allowed for the heavier liquid to settle, 
it can be drawn off by opening 1@ stop-cock, 
closing it immediately after the heavy liquid 
5 ig. 1 represents a separating 
used for ordinary purposes; 
but fur separating a mixed liquid containing 
ether or other volatile duid, a funnel, closed 
with a stopper similar in construction to Fig. 
2, is employed to prevent evaporation while 
the heavier liquid is settling. For very small 
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quantities a pipette (sce No. 3832) is the best 
instrument. 

3832. Pipettes. These are glass instrn- 
ments used for measuring liquids in drops, 
and so constructed that the flow of the liquid 
from them is under the complete control of 
tho operator. They may be made in 
any form which may be suggested to 
adapt them to special purposes; but 
pipettes for general use are usually 
constracted as follows: Fig. 1 is an 
ordinary pipette, and consists of a small 
cylinder of glass with an upper and 
lower tube, the lower end terminatin, 
in a fine orifice for the discharge o} 
the fluid, and the pare end adapted 
for the finger or thumb, by which the 
outward flow can be instantly arrested. 
This is filled by: the suction of the 
mouth. Fig. 2 is made on the samo 
principle, having a fine orifice (b), and 
& thumb-hole (a), but fitted with a 
mouth and stopper on the upper side, 
for convenience of filling, or insert- jig 1. 
ing a measured quantity of liquid. The *'7° 
lower side being fiat, to allow of the instru- 
ment being laid down without risk of waste 
of contents. 


Fig. 2. 
A pipette affords also @ ready means of 
separating two liquids, too small in quanti- 


ty to allow of separation by decantation or 
other methods usually employed. To this 
end, the upper or lower stratum of the mixed 
liquids (oil and water, for instance), may be 
drawn by the mouth into the pipette; or the 
whole may be sucked into the pipette, and 
the lower stratum allowed to flow out, 

raduated pipettes of various forms, espe- 
cially useful in acidimetry, éic., will be found 
described in No. &2. These instruments are 
also useful, and in many cases indispensable, 
in conducting delicate tests. 

3833. mmiometer. An instrument 
used for measuring the angles of crystals, 
The only accurate and simple instrament of 
this kind is the reflective goniometer invented 
by Dr. Wollaston. 

8834. To Filter Vegetable Juices. 
‘These should be allowed to Srore their feeu- 
lous matter before filtration, The supernatant 
liquid will often be found quite clear; when 
this is not the case, filtration will be necessary 
through coarse filtering paper. (See No. 17:) 
Some vegetable juices can be made clear 
simply by heating them to 180° to200° Fahr., 
by which their albumen becomes coagulated, 

Others admit of clarification in the same 
manner as syrups. (See No. 1357.) Many of 
‘these, again, such as hemlock, henbane, aco- 
nite, &., aro greatly injured by heat, and 
must be filtered or decanted after repose. 

3835. To Filter Vegetable Infusions. 
in many instances vegetable infusions and 
decoctions may be clarified by defecation and 
decantation vf the clear liquid, A convenient 
method of straining, when that is necessary, 
is by securing the corners of a square piece of 
flannel to a frame, which can be laid over the 
mouth of a pan; or by laying the flannel 
across the mouth of a coarse hair-sieve. Con- 
centrated infusions and decoctions, being 
uwually weak tinctures, mop bo filtered as 
tinctures. (See No. 17. iscid vegetable 
solutions may be clarified (see No. 1357); or 
may be made to filter rapidly by the addition 
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of acetic, sulphuric, or other strong acid. 

3836. To Filter Corrosive Liquids. 
Strong acids, &c., aro filtered through po 
dered glass or siliceous sand, supported on 
pebbles in the throat of a glass Tunnel, oF 
through se bextra piace in the same manner. 

8837, To Filter Precipitates. When 
filtration is employed to separate precipitated 
matter from the solution in which itis sus- 
pended, the filtering medium should be such 
that the powder may be easily reclaimed from 
it with as little loss as possible. Linen or 
smooth bibulous paper are the best for this 
purpose. A camel-hair pencil should be used, 
if needed, in preference to a knife, to remove 
adhering powder from a filter, and the pre- 
ipitate cbonta be first washed down the 
sides of the filter by a small stream of water, 
80 a8 to collect the most of it to one spot at 
the bottom. 

‘The first runnings in filtration should al- 
ways be returned to the filter. 

3838, Bunsen’s Method of Rapid 
Filtration, A great deal of time is frequent- 
ly lost in washing precipitates, by having to 
wait for the liquid to pass through a filter. 
Bunsen’s improvement consists in fixing the 
filtering funnel air-tight, by means of @ per- 
forated cork in the neck of a bottle which 
has an opening connected with the receiver 
of an air-pump. By exhausting the air in the 
bottle, the liquid will run faster through the 
filter in proportion to the diminution of the 
pressure in the bottle, Comparative experi- 
ments, some made according to the old, and 
others according to the new method, showing 
that the filtration, washing, and drying of a 
precipitate, which took 7 hours by the old 
plan, could be performed, by filtration into 
‘an exhausted bottle, in 13 minutes. 

3839. iltering Powders. In many 
cases a liquid will not readily become trana- 

ent by simply passing through the filter; 

‘ence has arisen the use of filtering powders, 
substances which rapidly choke up the pores 
of the media in a sufficient degree to make 
tho fluid pasa clear. Theso powders should 
not be in too fine a state of division, nor used 
in large quantities, as they then wholly choke 
up the filter, and absorb a large quantity of 
the liquid. For somo liquids these sub- 
stances are employed for the purpose of 
decoloring or whitening them. In such cases, 
it is preferablo first to pass the fluid through 
a layer of the substance in coarse powder, 
from which it will run but slightly contami- 
nated into the filters; or, if the substance be 
mixed with the whole body of the liquid, to 
pass it ebro some coarser medium, to re- 
move the cruder portion, before allowing it to 
run into the filter. Fuller's earth, pipe clay, 
bet gers clay, washed, dried without heat, 
and reducod to coarse powder, are used to 
filter and bleach oils. 

Fuller's earth or clay, 1 part, and 2 parts 
fine silicious sand, first separately washed and 
drained, then mixed together and dried, con- 
stitutes a filtering powder well adapted for 
glutinous oils. 

Granulated animal charcoal, sifted and 
fanned free from dust, is used to filter and 
bleach syrups and vegetable solutions. 

Carbonate of magnesia and powdered glass, 
or pumico stone, are used for filtering weak 
alcoholic solutions of essential oils, and in the 
preparation of perfumed waters. (See Nos. 

6, 1029, 1020, and 1081.) 

$840. Self-Feeding Filter. Itis usu- 
ally a matter of more or less importance in 
filtration, that the filter should be kept full. 
To effect this requires unremitting attention, 
which, when the filtration occupies a consid- 
erable time, is at least tedious. By the use 
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of a simple apparatus, this is avoided, and 
filtration will continue, without any personal 
attention, until the operation is complete. A 
bottle or jar, of sufficient capacit 7 to contain 
the liquid to be filtered, is placed in a conve- 
nient position, above the level of the filter 
{see illustration); through the cork, which 
must fit air-tight, are inserted two bent tubes; 
one end of the tube b must reach nearly to 
the bottom of the jar, the other end descend- 
ing deep into the filter; the tube a terminates 
at one end just below the cork of the jar, the 
outer end being adjusted in the filter at the 
height which it is desired that the liquid shall 
be kept at in the filter. The apparatus is set 
jn working order by sucking the liquid into 
the tube 6, so as to fill it, The liquid will 
continue te flow until its surface in the filter 
rises sufficiently to reach to and close the end 
of the tubo a, cutting off the ingress of air 
into the bottle, and thus stopping the further 
flow, until, by the falling of the filtrate into 
the Vessel placed to receive it, the liquid in 


— 
the filter again 
allows the flow to be resumed until again 


sinks below the tube a, and 


supped as before. (See No. 17, Fig. 6.) 

1. Chemical Washing. 

cipitation takes place, the deposit 

undergo edulcoration, or cleansing from tho 
liquid from which it was precipitated. With 
heavy and bulky precipitates, this is done by 
repeated washing, and, after the deposit has 
again settled, decantation of the supernatant 
liquid (see No. 3847); but when the powder 
is light, and separates with less facility from 
the liquid, the washing is better performed Ly 
@ continuous stream of water passing througl 
a filter on which the precipitate has been pre- 
viously collected. ‘The apparatus employed 
for a ‘self-feeding filter (see No. 3840) is ad- 
mirably adapted forthis purpose. Liziviation, 
or the separation of soluble matter from an 
insoluble powder, can be performed in the 
same way. (See Nos. 14, 23, and 32.) 

3842, Chemical Drying. In order to 
deprive chemical substances of water or moist- 
ure, the simplest means is evaporation. This 
may be performed either by merely exposure 
in open shallow vessels to the natural action of 
a dry atmosphere, called spontaneous evapora- 
tion’; or by the application of heat, either di- 
rectly or by a water-bath, &c. (see No. 12); 
this is not always advisable or necessary, as 
some substances undergo change by heat, and 
must be dried by othet means. By enclosing 
the substance to be dried in a box or drying- 
chamber in which is placed an open vessel 
containing strong sulphuric acid or chloride 
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of calcium, the strong affinity for water that 
these substances possess, keeps the air per- 
fectly dry, and absorbs the moisture from it as 
fast as the water evaporates from the material 
which is being dried. The water of crystal- 
line bodies is usually driven out by exposin; 

the crystals in a capsule or evaporating dis 

to heat, only just sufficient being applied to 
effect the purpose. Some crystals part with 
their water of crystallization spontaneously 
by exposure to the air, crumbling into pow- 
der; such crystals are called efforescent, to 
distinguish them from those deliquescent crya- 
talline bodies which spontaneously liquefy or 
dissolve in their own water of crystallization. 
Others will yield their water in an artificially 
dried atmosphere, as above stated; whilo 
many have sufficient affinity for water to re- 
tain it until driven off by heat, more or less 
intense. Crystalline substances which have 
been deprived of the water of crystallization, 
that is, have undergone desiccation, are said 


to be dry. 

3848, Decarbonization. This operation 
is performed on cast iron, to convert it into 
steel or soft iron. The articles to be decar- 
bonized are packed in finely-powdered hema- 
tite, or native oxide of iron, to which iron 
filings are often added, and exposed for some 
timo to a strong red heat, by which the excess 
of carbon is abstracted or burt out. ‘Tho 
process somewhat resembles annealing or 
cementation. 2 

$844. Decoloration. Tho blanching or 
Joss of the natural color of any substance, 
Syrups, and many animal, vegetable, and 
salino solutions, are decolored or whitened by 
agitation with’ animal charcoal, and subse. 
quent subsidence or filtration. Many fluids 


rapidly lose their natural color by exposure 
to light, especially the direct rays of the sun. 
In this way, castor, nut, poppy, and several 


other oils are whitened. Fish oils aro par- 
tially deodorized and decolored by filtration 
through animal charcoal. (See No. 3839.) 
By tho joint action of light, air, and moisture, 
cottons and linens aro commonly bleached. 
The peculiar way in which light produces 
this effect has never been satisfactorily ex- 
plained. ‘The decoloration of textilo fabries 
and solid bodies, generally, is called bieach- 


ing. 

3845, Defecation, In chemistry, the 
separation of a liquid from its lees, dregs, or 
impurities, ‘This is usually performed by 
subsidence and decantation, and is commonly 
applied to the purification of saline solutions, 
on the large scale, in preference to filtration, 
than which it is both more expeditious and 
ine: sive. 

3846, Neutralization, The admixture 
of an alkali or base with an acid in such pro- 
portions that neither shall predominate. A 
neutral compound neither turns turmeric pa- 
per brown, nor litmus paper red. Tho term 
Saturation is also applied to complete neutral- 
ization (see No. 27); but saturation has two 
distinct meanings; chemically, it denotes that 
agiven alkali has been neutralized completely 
by an acid, or vice versa, Pharmaceutically, 
it implies that a given solvent is charged to 
its utmost capacity with an active ingredi nt; 
this point is, however, so difficult to determine, 
that the term is scarcely ever applied accu- 


may 

3847. Edulcoration. The affusion of 
water on any substance for the purpose of 
removing the portion soluble in that fluid. 
Edulcoration is usually performed by agitating 
or triturating the article with water, and re- 
moving the latter after subsidence, by decan- 
tation or filtration. It is the method com- 
monly adopted to purify precipitates and other 
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Rectification. A second distilla- 
tion of a fluid, for the purpose of rendering it 
rer. In rectifying alechol containing wa- 
r, the distillation is conducted at a tempera- 
ture high enough to evaporate the alcohol and 
cause it to distill over into the receiver, but 
not high enough to boil the water, the greater 
part of which, therefore, remains behind in 
the body of the still. It is difficult to obtain 
an anhydrous product without employing 
some agent having a strong affinity for water. 
8849, Calcination. The separation or 
expulsion, by heat, of yolatile from fixed 
matter. By this means crystalline salts are 
obtained ina dry or anhydrous form, by de- 
priving them of their water of crystallization ; 
in this particular, the process ‘is similar to 
desiccation. (Sce No. 12.) Caleination is 
also employed for the ignition of silica, te., 
in order to render it more easily reducible to 
fragments or powder. 

The eperatleny of calcining is conducted on 
tho small scale in platinum spoons or cruci- 
bles, and heat applied by the flamo of a spirit 
lamp, or other appropriate means. When 
largo quantities of matter are calcined, metal 
or earthenware crucibles and the heat of a 
furnace are employed. Charcoal is thus ob- 
tained from wood, bone-black from bones, &c. 


3850. Ignition. Tho heating of a sub- 

stance to redness. Tt is expecially. resorted 
to for the calcination of a substance at a 
igh degree of heut. (See No. 3849.) 

851. To Bend Glass Tubes. Small 
glass tubes may be bent over the flame of a 
spirit lamp; for larger tubes, the heat of a 
blow-pipo flamo is necessary. The tube 
should be heated to a dull red abont an inch 
eithor way beyond the point of curvature, by 
rovolving it in the flamo; as soon as the glass 
begins to yield, bend the tube very gradually 
until curved as desired. Stopping one end of 
the tube, and blowing into the other while 
bending it, will prevent wrinkling or collaps- 
ing at tho point of curvature. It requires 
some tact to bend a tube with an even curve 
and without collapsing its sides; and it is 
recommended by an experienced chemist to 
use @ Bunsen burner, having the extremity 
flattened out so as to give a short and thin, 
but broad flame, something like the flame of 
an ordinary gas burner. The tube is placed 
in this flame and turned around until a good 
heat is given to the tube; it is then withdrawn 
from tho flame and bent, when it does eo with 
a perfect curve and no collapse on the sides of 
the tube. Of course this is only intended for 
the smaller tubes, but a tube of one-third of 
an inch ‘and more can be thus bent very 
readily. 

$852. To Find the Dry Weight of a 
Pulp or Moist Precipitate. Pulps or pre- 
cipitates, such as the metallic colors, chrome 
yellow, white lead, &c., are of different con- 
sistence at the top from what they are at or 
near the bottom of the vessel in which they 
are contained; and the actual weight of tho 
precipitate in the dry state can therefore not 

0 arrived at by merely taking a sample from 
top or bottom, but, in most cases, only guessed 
at. When, however, the specific gravity of 
sucha precipitate in its dry state is Foows, as 
well as that of the surrounding liquid, the 
operation of obtaining the accurate’ dry 
weight of the same while in pulp can be re- 
duced to the simple. manipulation of weighin; 
it in a vessel. Find the weight of a eat 
full of the pulp; then weigh the same vessel 
full of the same liquid that the pulp is moist- 
ened with, and note down the ference be- 
tween the weights. Next divide this differ- 


powders which are insoluble in water. 
848. 
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ence of weight by the difference between the 
specific gravities of the pulp and the liquid; 
lastly add this quotient to the cifference of 
weight already noted down, and the sum will 
be the dry weight of the pulp. 


Acids: An acid in chemistry is any 
electro-negative compound, capable of 
combining in definite Proportions with bases 
to form salts. Most of the liquid acids pos- 
sess a sonr taste, and redden litmus paper- 
Ts sole Have beso veuioutly ciuaee fy aie 
ferent writers, as into organic and inorganic ; 
metallic and non-metallic; oxygen acids, hy- 
drogen acids, and acids destitute of either of 
these elements; the names being applied ac- 
cording to the kingdom of nature, er class of 
bodies to which the radical belonged, or after 
the element which was presumed to be the 
acidifying principle. Acids are in various 
forms; some aro gaseous, as carbonic acid; 
ome are liquid, as nitric and acetic acid; 
others are solid, as citric and oxalic acid ; 
others again under peculiar conditions assume 
more than ono of these forms. Acids, which 
are soluble or liquid, aro corrosive, and more 
or less poisonous when concentrated. They 
change vegetable blues to red and neutralize 
the effects of alkalies on vegetable blues and 
yellows. Most of tho acids are soluble in 
Water in all proportions; they neutralize the 
alkalies, effervesce with’ the carbonates, and 
combine with the bases generally, forming 
compounds called salts, ‘The methods for es- 
timating the strength or nentralising power 
of acids, as well as the strength of their so- 
Intions, will be found under Acinruetey, No. 
78. The names of the acida end either in 
~icor -ous; the former being given to that con- 
taining tho larger portion of the electro-nega- 
tive clement, or oxygen, and the latter to 
that containing the smaller quantity, As 
sulphuric acid, an acid of sulphur, containing 
3.atoms of oxygen; sulphurous acid, another 
sulphur acid, containing only 2 atoms of oxy- 
gen. When a base forms more than 2 acid 
compounds with oxygen, the Greek preposi- 
tion hypo is added to that conta the 
smaller portion, a3 hyposulphuric and hypo- 
sulphurous acids. ‘The prepositions per, hyper, 
and the syllable ory are also prefixed to the 
names of acids when it is intended to denote 
an increase of oxygen, as hypernitrous acid, 
perchloric acid, oxymuriatic acid, dc. The 
wrefix hydro to tho name of an acid denotes 
the acid comb: ation ig with hydrogen, 
and not with oxygen. strong liqui 
acids should be kept in glass bottles, Furnish 
with perfectly tight ground. glass stoppers ; 
jas Vessel$ should be used in measuring 
om, and they should be dispensed in stop- 
ered vials. Fluoric acid must be kept in a 
Fottle made of lead, silver, latinum, or pure 
itta-perchs, as it acts ly on giass. In 
fe combination of acids with bases to form 
salts, distinctive terminations are employed to 
denote the kind of acid present. The namo 
of asalt of an acid ending in -ic, terminates in 
-ate; thus, sulphate of soda, formed from sul- 
phuric acid and soda. The name of a salt of 
an acid ending in -ous, terminates in -ite ; as 
sulphite of lime, formed from sulphurous acid 
lime. The names of compounds formed 
by the union of non-metallic elements, and 


each other, terminate in -ide or -uret; thus, 
sulphide or sulphuret of silver, formed of sil- 
ver and sulphur. (Cooley.) ‘In accordance 
with the scope of this work it has been found 
advisable to omit a number of acids, both 
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simple and compound, of limited practical 
use; the selection being confined to acids of 
mors general utility and adaptation to practi- 


cal purposes. 

‘3854, Sulphuric Acid. This is a color- 
less. odorless acid, and highly corrosive 
liquid, formed by the union of I equivalent of 

jphur and 3 of oxygen. It is immediately 
colored by contact with organic matter. It 
attracts water so rapidly from the atmosphere, 
when freely exposed to it, as to absorb ¢ 
its weight in 24 hours; and, under continued 
exposare, will abgorb 6 times its weight. 
‘When 4 parts water are suddenly mixed with 
L part sulphuric acid, the temperature of the 
mixture rises to about 300° Fabr, Whilst 4 
parts pounded ice mixed with 1 part acid, 
Tinks the thermometer to some degrees below 
zero. Sulphuric acid boils and distills over at 
620° Fabr., and freezes at about 20° below 
zero, The salts formed by the union of 
sulphuric acid with a base are called scx- 
PHATES. 

3855. To Obtain Commercial Sul- 
phuric Acid. This is commonly called oil 
of vitriol, and has a peecide gravity not less 
than 1.840, nor more than 1.845. It was first 
obtained by the distillation of grcen vitriol 
(sulphate of iron), but it is now made by briny 
ing the fumes of sulphurons acid (see No. 
3565) into contact with those evolved from a 
mixture of nitre and oil of vitriol, so that the 
former becomes oxidized at the expense of the 
latter. This process is conducted in a’ series 
of leaden chambers, having a little water on 
the floor, to absorb the acid, and so arranged 
as to prevent tho loss of gas. As soon as the 
water is found to have acquired a specifio 
gravity of 1.350 to 1.450, it is drawn off, and 
concentrated (see No. 8) in leaden boilers ta 
a density of 1.659 to 1.700; after which it ia 
farther concentrated in green glass or platinum 
retorts until the specific gravity reaches 1.842 
to 1.844. When cold, the clear acid is put 
into carboys (large giobular bottles of green 
glass) packed securely with straw in stron; 
wooden cases, the neck being left expos 
for convenience in obtaining the acid without 
unpacking, 

3856. Anhydrous Sulphuric A‘ 
Anhydrous or dry sulphuric acid is obtain 
by heating Nordhausen scid (see No. 3858) in 
a glass retort conneoted with a well-cooled 
receiver. 

It is also prepared in the following manner: 
2 parts strongest oil of vitriol are gradual 

ded to 3 parts anhydrous phosphorio acid, 
contained in retort surrounded by a freezing 
mixture; when the compound has become 
brown, the retort is removed from the freezin 
bath and connected with a receiver whicl 
takes its place in the freezing mixture; a 
gentle heat is applied to the retort, when 
white vapors pass over and condense in the 
receiver under the form of beautiful silky 
crystals The product equals in weight that 
of the phosphorus originally employed. The 
addition of a few drops of water to these 
crystals produces a dangerous explosion. 

ey deliquesce rapidly and fume in the air; 
introduced into water, they hiss like red-hot 
iron. They melt at 66° Fahr., and boil at 
about 1050°, and do not redden dry litmus 
paper. 

8857. Dilute Sulphuric Acid. The 
officinal strength of this acid, according to 
the U. S. Pharmacopeia, is thus obtained : 
Take 2 troy ounces sulphuric acid; add 
gradually to it 14 fluid ounces distilled water ; 

iter through paper, and pass: sufficient dis- 
tilled water through the filter to make tho 
diluted acid measure 1 pint’ The specific 
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gravity of this mixture is 1.082. ‘The officinal 
strength of the British Pharmacopeia is 
somewhat greater; sufficient distilled water 
is added to 1250 grains sulphuric acid, so that, 
after it has been shaken and cooled down to 
60° Fahr., it measures 1 imperial pint. The 
specific gravity of this is 1.094. 

8858. Nordhausen Sulphuric Acid. 
‘This is also known as fuming sulphuric acid. 
It is a brown, oily liquid, which fumes in the 
sir, is intensely corrosive, and has a specific 

vity of about 1.900, and is chiefly used for 

issolving indigo. It is prepared by distilling 

calcined sulphate of iron (green vitriol) in an 
earthen retort. 


3859. Table Showing the Percent 
of Tiguid and Dey Beipharie Acid ta 
Dilute Acid at Different Densities, 


: 
g 


Liquid. 

100 | 1.8485 1.3884 [40.77 
99 | 1.8475 | 80.72 || 49 | 1.3788 [39.95 
98 | 1:8460| 79.90 || 48. | 1.3697 39.14 
97 | 1.8139] 79.094) 47 | 1.3612 /38,32 
96 | 1.8410] 73.28 |) 46 | 1.3530 [37.51 
96 | 1.8376 | 77.46 13440 [36.69 
94 | 1.8336 | 76.65 || 44 | 1.3345 [35.83 
93 | 1.8200] 75.83 |] 43. | 1.3255 [35.06 
92 | 1.8233] 75.02 | 42 | 1.3165 [34.95 
91 | 1.8179] 74.20 |} 41 | 1.3080 [33.43 
90 | 1.8115] 73.39 |} 40 | 1.2999 32.61 
89 | 1.8043 | 72.57 |] 39 | 1.2913 [31.80 
88 | 1.7962] 71.75] 38. | 1.2896 {30.98 
87 | 1:7870| 70.94] 37. | 1.2740 [30.17 
86 | 1:74} 70.12] 36. | 1.2654 29.35 
8 | 1.7673 | 69.31] 35 | 1.2572 ba.54 
84 | 1.7570 | 68.49] 34 | 1.2490 fb7.72 
83. | 1.7465 | 67.68] 33 | 1.2409 26.91 
82. | 1.7360 | 66.66] 32 | 1.2334 b6.09 
81 | 1.7245 | 66.05 || 31. | 1.2260 [25.98 
80 | 1.7120} 65.23 | 30 | 1.2184 24.46 
79 | 1.6993 | 64.42 |] 29 | 1.2108 23.65, 
78 {1.6870 | 63.60 || 28 | 1.2032 22.83 
77 | 1.6750 | 62.78 |) 27 | 1.1956 |22.01 
76 | 1.6630 | 61.97 | 26 | 1. is 
75 | 1.6520 | 61.15 || 25 

74 | 1.6415 | 60.34]! 24 

73 | 1.6321 | 59.52 || 23 

72 |1.6204/58.71|| 92 {1 

71 | 1.6090 | 57.89 || 21 | 1. 

70 | 1.5975 | 57.08|| 20 | 1. 

69 | 1.5868 | 56,26 |] 19 | 1. 

68 | 1.5760 } 55.45 |) 18 | 1. 

67 | 1.5648 54.63] 17 | 1: 

66 | 1.5503] 53.82]) 16 | 1. 

65 {1.5390 | 53.00 |] 15 | 1. 

G4 | 1.5280] 52.18 |} 14 | 14 

63 | 1.5170| 51.37 |] 13. | 1. . 
62. | 1.5066] 50.55 |] 12 | 1.0809 | 9.78 
61 | 1.4960 | 49.74 || 11 | 1.0743 8.97 
60. | 1.4860] 48.92 || 10 | 1.0682 | 8.15, 
59 |1.4760| 48.11} 9 | 1.0614] 7.34 
58 | 1.4660 47.29]/ 8 | 1.0544 | 6.52 
87 |1.4560| 46.48} 7 | 1.0477 | 5:71 
56 | 1.4460 | 45.66 |} 6 | 1.0405 | 4.89 
55 | 1.4360] 44.85 |} 5 | 1.0336 | 4.03, 
54 | 1.4265 | 44.03} 4 | 1.0268 | 3.26 
83 |1.4170| 43.22 |) 3 | 1.0206 | 2446 
52 | 1.4073] 42.40 |] 2 | 1.0140| 1.63 
51_|1.3077| 41.58 ||_1_| 1.0074! 0.8154 
8860, To Purify Oil of Vitriol. Com- 


mercial sulphuric acid frequently contains 
nitrous acid, arsenic, and saline matter. 
‘Theso impurities must be removed in order to 
obtain tho acid in any high degree of purity. 
Nitrous acid is removed by adding about 
14 grains sugar to each fluid ounce of the 
sulphuric acid, heated to nearly its boiling 
point, and continuing the heat until the dari 
color at first produced disappears, when it 
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should be distilled. Another method is by 
adding 4 to 4 of 1 per cent. of sulphate of 
ammonia to the acid, and heating to ebullition 
for a few minutes.’ In this way the most 
impure acid may be rendered absolutely free 
from nitric acid and nitrous oxide. 

“Arsenic can be got rid of by adding a little 
sulphuret of barium, or of copper foil, to the 
acid, agitating the mixture well, and, after 
repose, decanting or distilling it. 

‘Saline matter may be removed by simply 
redistilling (rectification.) The distillation 
is best conducted on the small scale, in a 

lass retort containing a few platinum chips, 
Keated by & sand-bath or gas fame, rejecting 
the first fluid ounce that comes over. 

3861. Test for Nitric Acid in Sul- 
phuric Acid. Place in a watch glass a 
small portion pure and concentrated sulphurio. 
acid at a density of 1.84; then pour, drop by 
drop, half the quantity of asolution ofsulphate 
of aniline, prepared by mixing commercial 
aniline with diluted sulphuric acid. A glass 
rod is dipped in the liquid to be tested, and 
then stirred in the contents of the watch 
glass; from time to time the experimenter 
should blow slowly on the agitated liquid; 
if the liquid thus stirred contains traces of 
nitric acid, circular lines of » deep red are 
soon visible, coloring the whole liquid to a 
pink. On adding a very small quantity of 
nitric acid to the mixture, the liquid becomes 
of acarmine color; the addition of a single 
drop of very dilute nitric acid renders the 
liquid a deep red, and afterwards a dead red. 

3862. To Remove Nitric Acid from 
Sulphuric Acid. Diluted sulphuric acid 
may be deprived of any small quantity of 
nitrio acid it may contain, by shaking it u 
for a few tainutes with 'a little powdered 
(freshly bumed) charcoal, and sfterwards 
filtering it. ‘This will not answer for concen- 
trated sulphuric acid; nitric acid is separated 
from it with great difficulty, and only by very 
protracted methods. 

8863, To Decolorize Sulphuric Acid. 
Acid which has become brown by expusure 
may be decolorized by heating it gently ; the 
carbon of the organic substances is thus con- 
verted into carbonic acid. 

3864, Sulphurous Acid. This acid is 
used to bleach silks, woolens, éc., (see No. 

1716), and to remove vegetable stains and 
iron-moulds from linen. For these purposes 
it is prepared from sawdust, or any other 
refuse carbonaceous matter. ‘The salts formed 
by the combination of sulphurous acid with a 
base are called sunpuitss. (See Nos. 1717 


and 1718.) 

8865. To Obtain Balpbaross, Acid. 
In the gaseous form this acid is freely evolved 
by burning sulphur in air or in dry oxygen. 
It is also given off during the digestion of 
metals in hot sulphuricacid. When charcoal, 
wood, or cork chips, or sawdust are digested 
in hot sulphuric acid, a mixture of sulphurous 
and carbonic acids is obtained, which is uved 
for bleaching and cleansing purposes. 


3866. Pure Gaseous Sulphurous 
Acid. This is evolved during the action of 
sulphuric acid on mercury or clippings of 
eopper. It is also obtained pure by heating 
in a glass retort, a mixture ‘of 100 parts black 
oxide of manganese, and 12 or 14 parts sul- 
phur. ‘The gas evolved should be collected in 
a receiver over mercury. 

3867, Sulphurous Acid Solution. 
The gas obtained according to the last method 
is to be passed through water, which is eapa- 
ble of dissolving or absorbing 30 times its 
balk of the gas. To avoid waste in preparing 
the solution, the unabsorbed gas which es- 
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capes from the water is usually again passed 
through water, and the same arrangement re- 

ted through a series of vessels of water so 
Neg tony (ca apes vadeianived: 

3868. Pure Sulphurous Acid. In 
order to prepare sulphurous acid from sul- 
phuric acid and charcoal, it is better to em- 
ploy an acid of .74 per cent., or 1.825 specific 

Wity. If we take a stronger acid, a part of 
it is entirely deoxidized to sulphur, and if 
weaker acid be Spare: sulphuretted hy- 
drogen is evolved. 'To obtain absolutely pure 
sulphurous acid, it is well to put sulphite of 
a and coarse charcoal in the wash bottle. 
With these precautions, it is pores to ob. 
tain puro sulphurous acid from sulphuric 
acid and charcoal. 

3869. Pure Liquid Sulphurous Acid. 
‘This can only be obtained by passing the pure 
ary gas through a glass tube surrounded by a 
powerful freezing mixture. The specific 
gravity of the pare liquid gas is 1.45; its 

ing point is 14° Fahr., and causes intense 
cold by its evaporation. 

3870, id, also 
Hydrogen. ’ When 


je above the melting point of sulphur, hy- 
drosulphuric acid gas is evolved in large 
quantities, and this method may be advan- 
tageously used for its generation in the la- 
boratory. A flask, holding about a pound of 
the material, is fitted with a tube bent at 
right angles, about 4 inch bore and 12 to 18 
inches long, containing cotton wool, and to 
this is attached the small tube for precipita- 
tion. The production of may be stopped 
by removing the heat. jesyy, paremins oil, 
stearic acid, or suet, may be used as a substi- 
tute for paraffine. é 
8871, Nitro-Sulphuric Acid, Dissolve 
1 part nitre in 9 parts sulphuric acid. This is 
used to separate the silver from the copper 
and solder of old plated goods. At about 
200° Fahr. it readily dissolves silver, but 
acts on copper, lead, or tin, unless 
| or assisted by amuch higher tempera- 
ture. 


$872. Nitric Acid, There are five com- 
pounds of nitrogen and oxygen. The union 
of 1 equivalent of nitrogen with 1 of oxygen 

roduces nitrous oxide, or laughing gas; with 
g oxygen. nitric oxide; with 3 oxygen, ni- 
trous acid; with 4 oxygen, hyponitric acid; 
and with 5 equivalents of oxygen, nitric acid. 
Puro liquid nitric acid is colorless, highly cor- 
rosive, and possesses powerful acid Properties: 
It is employed in aseaying, to dye silk and 
woolens yellow, and to form various salts. In 
medicine, it is used a3 a caustic, &c. The 
officinal strength of nitric acid of the U.S. 
and British pharmacopmias has a specific 
gravity of Ag" and boils at 250° Fabr. 
Nitric acid of less density than 1.42 parts 
with water and becomes stronger at lower 
temperatures; but acid of bigher specifio 
gravity is weakened by exposure to heat. It 
freezes when exposed to extreme cold. It 
rapidly oxidizes the metals, and unites with 
them and the other bases, forming salts 
called Nitrates. Two strengths of this acid 
occur in the arts, known as double and sin- 
gle aqua-fortis. Double aqua-fortis has usually 
a specific gravity of 1.36, and single, or ordin- 
ary aqua-fortis 1.22. Both are pequaidly: sold 
at lower stren; This can easily be ascer- 
tained by acidimetry. (See No. 78.) 

3873. To Obtain Nitric Acid. The 
usual method adopted for obtaining this acid 
is to add to nitrate of potassa in coarse pow- 
der, contained in a glass retort, an equal 


weight of strong sulphuric acid, poured in 


scar 
dilat 
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through a funnel, so as not to wet the neck of 
the retort. The materials should not exceed 
two-thirds of the capacity of the retort. A 
moderate heat is at first applied, increasing as 
the materials begin to thicken. Red vapors 
will at first arise and pass over into the re- 
ceiver; these will disappear in the course of 
the distillation, but subsequently renewed, 
showing that the process is completed. ‘Tho 

ale yellow acid thus obtained may be ren- 
a colorless, if desired, by heating it gently 
in a retort. 

3874. To Purify Nitric Acid. The 
nitric acid of commerce frequently contains 
chlorine, muriatic and sulphuric acids, and 
sometimes iodine, from which it may be puri- 
fied by the addition of # little nitrate of sil- 
ver, as long as it produces any clondiness, and, 
after repose, decanting the clear acid, and 
rectifying it’ at a heat under 212° Fahr. A 
perfectly colorless product may bo obtained, 

yy introducing a small portion of pure black 
oxide of manganese into the retort. Nitrio 
acid may also be purified by rectification at a 
gentle heat, rejecting the first liquid that 
comes over, receiving the middle portion as 
genuine acid, and leaving a residuum in the 
retort. Another method is to agitate it with 
a little red-lead before rectification. 

$875. Tests for Nitric Acid. Itstaina 
the skin yellow. When mixed with a little 
muriatic acid or sal-ammoniac, it acquires the 
power of dissolving gold leaf.” When mixed 
with dilute sulphuric acid, and poured on a 
few fragments of zinc or iron in a tube, the 
evolved burns with a greenish white 
flame. Substitute alcohol for zine in the last 
test. Morphia, bracia, and stryohnia give it 
ared color, which is heightened by ammonia 
in excess. When placed in a tube, and a so- 
lution of protoeninnats of iron cautiously add- 
ed, o dark color is developed at the line of 
junction, which is distinctly visible when only 
part of nitric acid is present. When 
mixed with a weak solution of sulphate of in- 
digo, and heated, the color is destroyed. 

76. Dilute Nitric Acid. Mix 3 troy 
ounces nitric acid specific gravity 1.42 in a 
glass vessel with sufficient distilled water to 
make the dilute ocid measure 1 pint, The 
speaific gravity of officinal dilute nitric acid is 
1.068, 8. Dis. 


3877. Fuming Nitric Acid. The rod 
fuming nitrous or nitric acid of commerce is 
simply nitric acid loaded with nitrous or hy- 

nitric acid. It may be thus prepared: Put 
into an iron or stoneware pot, nitre or nitrate 
of soda, add rather more than half its weight 
of strong sulphuric acid, and lute on a stone- 
ware head. The vapor is conducted into a 
series of two-necked stoneware vessels, con- 
taining each 4 of their capacity of water. 
‘The acid is usually obtained of the density of 
abont 145. It is colored with nitrous acid 
Bas, forming what is commonly, but improp- 
erly, termed nitrous acid. By gently heating 
the colored acid in a retort, the nitrous acid is 
driven off, and the acid remains nearly 
celatless usually of the density of 1.38 to 

8878, Ure’s Table of Percentage of 
Nitric Acid. This table is useful for finding 
the strength of dilute acids, 


Specitio| MA; pry acial| Specific | H9: Ipey Act 
Gravity. |, Acid Pia ton ESS | eid (PI toa, 
1.5000 | 100 | 79.700 |) 1.2947 | 50 | 39.850 
1.4980] 99 | 78.903 || 1.2887} 49 | 39.053 
1.4960 | 98 | 78.106 || 1.2826] 48 | 38.256 
1.4940] 97 | 77.309 ]] 1.2765} 47 | 37.450 
1.4910] 96 | 76.512 |) 1.2705] 46 | 36.662 
1.4880 | 95 | 75.715 || 1.2644] 45 | 35.865 
1.4850 | 94 | 74.918 || 1.2583] 44 | 35.068 


1.4820 | 93 | 74.121 43 | 34.971) 
1.4790 | 92 | 73.324 | 42 | 33.474 
1.4760} 91 | 72.527 41 | 32.677 
1.4730 | 90 | 71.730 40 | 31.880 | 
1.4700 | 89 | 70.933 39. | 31.083 
1.4670 | 88 | 70.136 |} 1. 38 | 30.286 
1.4640} 87 | 69.339 || 1: 37 | 29.489 
1.4600 | 86 | 68.542 |) 1: 36 | 28.692 
1.4570| 85 | 67-745 || 1: 35. | 27.995 
1.4530 | 84 | 66.948 || 1. 34 | 27.098 
1.4500| 83 | 66. E 33 | 26.301 
1.4460 | 82 | 65: E 32 | 25.504 
1.4424] 81 | 64.557 |] 1. 31 | 24.707 
1.4385 | 80 | 63.760 || 1. 30 | 23.900 
1.4346 | 79 | 62.963 || 1. 29 | 23.113 
1.4306 | 78 | 62.166 || 1. 28 | 22.316 
1.4269 | 7 | 61.369 || 1. 2 | 21.519 
1.4228 | 76 | 60.572 | 1.1465) 26 | 20.722 
1.4189 | 75 | 59.755 || 1. % | 19: 
1.4147 | 74 | 58.978 a 

1.4107 | 73 | 58.181 23 

1.4065 | 72 | 57.384 2 

1.4023 | 71 

1.3978 | 70 90 

1.3945 | 69 | 54.993 

1.3882] 68 | 54.196 

1.3833 | 67 | 53.399 

1.3783 | 66 | 52.602 

1.3732] 65 | 51.805 

1.3681] 64 | 51.068 

1:3630| 63 

1.3579 

1.3529] 61 

13477} 60 

13427 | 59 

1.3376 | 58 

1.3393] 57 

1.3270] 56 

1.3216 | 55 

1.3163} 54 

13110! 53 

1.3056 | 52 

1.3001] 51 


3879. Nitro-Muriatic Acid. Aqua 
regia. This is used in the arts, chiefly as a 
solvent for gold. By the mutnal action of 
nitric and muriatic acids a compound of 
chlorine, nitrogen, and oxygen is formed. 
‘The best proportions and strength of the acids 
are variously stated. Colorless nitric acid 
must bo used. Elkington employs 91 parts 
of nitric acid, specific gravity 1.45; 17 parts 
of muriatic acid 1.15 specific ity ; and 14 
parts of water. "This dissolves parts of 
are (See No. 3588.) According to Cooley 

is acid is prepared by mixing 1 part by 
measure nitric acid and 2 parts hyarbeblore 
acid. The mixture should be kept in a bottle 
ina cold and dark place. (See No. 3193.) 
With a base, this compound acid forms a 


NITRO-MURIATE. 

3880. Dyer’s Aqua-Fortis. Another 
mixture of ‘hitric hydrochloric acids, 
known as Dyer’s aqua-fortis, is used by dyers, 


as it dissolves tin without oxidizing it. Mix 
LO pounds colorless nitri acid, specific gravity 
LIZ, with 1 pound hydrochloric acid 1.19. 

3881. Dilute Nitro-Muriatic Acid. 
Mix 14 troy ounces nitric acid, and 2} troy 
ounces muriatic acid in a pint bottle. Shake 
occasionally during 24 hours, and add dis- 
tilled water to make up tol pint. Keep ina 
seal place, protected from the light, (VW. S. 


3882, Muriatic or Hydrochloric Acid. 
Pure muriatic acid is a colorless invisible 

having s pungent odor and an acid taste, snd 
fuming on coming into contact with air. Tt is 
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cubic inch of water at (9° Fahr. absorbs 418 
cubic inches, and the specific gravity becomes 
1.1958. ‘The aqueous solution of the gas con- 
stitutes the liquid form of thy acid. The 
combinations of muriatic acid with a base aro 
MURIATES, Or HYDROCHLORATES. 

8883. To Obtain Muriatic Acid. The 
acid solution in water is thus obtained: In- 
troduco 48 ounces (avoirdupois) dried chtoride 

ium into a flask capable of containing 
on. Pour 44 fluid ounces <ul- 


50 
fluid ounces distilled water, the end of the 
tube dipping about 4 inch below the surface, 
Continue the process until the product mea- 
sures 66 fluid ounces, or till the liquid has 
acquired a specific gravity of 1.16. ‘Tho bot- 
tle must be kept cool during the process. 

Tho muriatic acid of commerce is now 
chiefly obtained from the manufacturers of car- 
bonate of soda, who procure it as a secondary 
product. When, however, it is directly pro- 

jared from sea-salt, an iron or stoneware 

iler, set in brickwork over an open fire, 
furnished with a stoneware head, and con- 
nected with a series of capacious double- 
necked stoneware bottles, usually constitutes 
the distillatory and condensing apparatus. 


3884. Gregory's Method of Obtain- 
ing Pure Muriatic Acid, Put into o ma- 
tras 6 parts, by weight, of purified salt, and 
10 ounces oil of vitriol previously diluted 
with 4 of water, and cooled. Fix in the ma- 
trass a tubo twico bent at right angles and 
having a bulb blown on the descending limb. 
Into a bottle surrounded with ice and water 
introduce distilled water equal in weight to 
the salt employed, and let the bent tubo dip} 
of an inch into the water. Apply a gentle 
heat of a sand-bath to the matrass as long as 
acid comes over. In about 2 hours the opera- 
tion will be finished. The water is increased 
# in bulk, and converted into hydrochloric 
acid of 1.14 or 1.15 specific gravity. To pro- 
curo it of 1.21 spécitic gravity, employ part 
of this acid during the first half of a similar 
operation, and it will bo speedily saturated. 
Phillips says a perfectly colorless acid may be 
obtained from the commercial sulphuric acid 
and common salt. 


3885. Dilute Muriatic Acid. Mix 4 
troy ounces muriatic acid with sufficient dis- 
tilled water to make a pint. The specific fe 
ity of the diluted acid is 1.038. (0. S. Ph) 
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3886. Ure’s Table of Percentage of Chlorine and Muriatic Acid Gas in Liquid 
Muriatic Acid. 


Acia | 


5 7 T 
Specite Specific ‘oniorine Muriatic 4°95) Specific icpiorine /Muriatic 
ee to 00, | Oreity. | oe joi [Se Gas. 
100 1328 | 26.186 32 
99 . 31 
O38 a 30 
o7 1 29 
96 18 23 
o4 +1206 | 2: 26 
93 1185 3 
92 . ps 24 | 1 
o1 1143 | 2 33 | 1 . 
90 “1123 22/1, 8: 
89 & 2 QI | 1 8.332] 8: 
88 a 20 | 1.0397 | 7.935] 8.155 
87 cE 19 | 1.0377 | 7.538] 7.747 
86 . 18 | 1.0357 | 7.141) 7.340 
85 i 17 | 1.0337 | 6.745 | 6.932 
84 S 16 | 1.0318 | 6.348) 6.524 
83 ! 15 | 1.0298} 5.951) 6.116 
82 1.0960 14 | 1.0279] 5.554 5.709 
BL 1.0939 3 | 1.0259 3 5.301 
80 1,0919 2 | 1.0239 2 | 4.803 
79 1.0399 1L | 1.0220 S| 4.486 
73 1.0879 | 10 ; 1.0200 4.078 
7 1.0359 | 9 | 1.0180 3.670 
1% 1.0838 | 8 | 1.0160 3.262 
ci 1,0818 7 | 1.0140 2.854 
4 1.0793 6 | 1.0120 2.447 
we 1,078 5 | 1.0100 2.039 
Tr 1-0758 4 | 1.0080 1.631 
7 1,0733 3 | 1.0060 1.224 
70 1.0718 2 | 1.0040 0.816 
69 1.0697 1 | 1.0020 0.408 
68 1.0677 
oT 1,0657 | 


3887, Tests for Muriatic Acid. When 
a glass rod, dipped in liquor of ammonia, is 
hold near it, it gives off white fumes. With 
nitrate of silver it gives a white, clondy preci- 

itate, insoluble in nitric acid, freely soluble 

liquor of ammonia, and blackened by ex- 
posure to the light. aun 

3888, To Purify Muriatic Acid. 
Commercial muriatic acid may he purified by 
diluting it with an equal weight of water, 
gently heating it in a retort, and receiving the 
evolved gas into a fresh quantity of puré wa- 
ter. Iodine and arsenic may be removed by 
agitating it for a few minutes with some small 

ieces: of bright copper foil previously to recti- 

ication. 

$889. Acetic Acid. This is the well- 
known acid principle of vinegar, It is one of 
the common products of fermentation, of the 
oxygenation of alcohol, and of the destructive 
distillation of wood and other vegetable mat- 
ter. The officinal strength of acetic acid 
adopted by the U. 8. Pharmacopeia has a 
specific gravity of 1.047. Special methods 
for testing the atrength of acetic acid are given 
under Acetimetry, No 69. With bases this 
acid forms ACETATES. 

Commercial acetic acid is principally manu- 
factured on tho large scale from acetate of 
soda, which yields a sufficiently strong and 
puro acid for commercial purposes, without 
the trouble of rectification. In this process, 
shallow copper vessels formed without rivets 
or solder in those parts exposed to tho action 
of the acid, are employed for the purpose of 
the distillation. A coil of drawn copper pipe, 
heated by steam, having 9 pressure of 30 to 
35 ponnds to the inch, traverses the bottom of 
the apparatus. The refrigeratory consists of 
well cooled, carthenwaro yessels, and the 
adopter or pe connecting the still with the 
receivers is also of the same materials. Stills 


of earthenware are also frequently employed, 
and even worms and condensers of silver are 
sometimes used. The crystalline acetate of 
soda is placed in the still, and 35 to 36 parts 
of strong oil of vitriol are added to every 100 
parts of tho acetate of soda, and the whole 
stirred together with a wooden spatula. The 
head of the still is then luted on and the dis- 
tillation commenced. This produces an acid 
of a specific gravity-of about 1.050, and, after 
being agitated with a little animal charcoal, 
and passed through a prepared muslin filter, 
is ready for sale. Some manufacturers add a 
little acetic ether to it. By this process 4 
pounds of acetic acid of the strength above 
mentioned is obtained for every 3 pounds of 
the acetate of soda employed. (See No. 


1741.) 

3890. Dilute Acetic Acid. The U. S. 
Pharmacopeia directs 1 pint acetic acid to be 
7 pints distilled water, producing 
of 


apres fi 1.006 ; 1 

an acid of specific gravity 1.006; 

dilute acetic acid saturate 7.6 grains bicarbon- 
ate of potassa. 

3891. To Obtain Pure Glacial or 
Hydrated Acetic Acid. Place 30 parts 
dry and finely powdered pure acetate of soda 
in'a capacious retort, and pour on it 97 
pare sulphuric acid.’ The heat developed by 

6 action of the ingredients will cause one- 
eighth of the acetic acid to pass over. The 
retort may then be placedin a sand bath until 
the contents become quite liquid. The pro- 
duct, carefully rectified, yields 2 parts of pure 
acid containing only 20 per cent. of water. 
By exposing the latter portion, which comes 
over in aclosed vessel, to a temperature below 
40° Fahr., crystals of lpdrated glacial) acetic 
acid will be deposited. The liquid portion 
being then poured off, the crystals are again 
melted and re-crystallized by cooling. These 
last crystals, separated from the liquid, are 
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perfectiy pure. 

3892. To Obtain Glacial or Hydrated 
Acetic Acid Without Distillation, The 
acid may also be obtained without resorting to 
distillation, thus: Place 100 parts powdered 
acetate of soda (pure commercial) in a hard- 
glazed stoneware or glass pan; pour 35 or 36 
parts concentrated sulphuric acid gradually 
into the pa 80 that the acid may flow under 
the powder, and as little heat as possible be 
generated by the operation, In furtherance of 
this necessary end, the process is best conduct- 
ed in s cool apartment, and the pan kept 
well cooled. The whole must now be covered 
and allowed to stand for some hours, when 
crystalline grains of sulphate of soda will be 
found covering the inside. of the vessel, and 
hydrated acetic acid, partly liquid and partly 
in crystals, in the upper portion. The tem- 
perature must then be raised just sufficiently 
to liquefy the crystals of acetic acid, the fluid 
poured off, and a very small quantity of pure 
acetate of lime added nally, until it 
yields no trace of sulphuric acid on evap- 
oration. After repose it may be decanted for 
‘use. 


3893. To Obtain Pure Acetic Acid. 
‘Triturate together 10 parts crystallized neutral 
acetate of lead, and 3 parts effloresced (dry) 
sulphate of soda; mix together 24 parts each 
of sulphuric acid and water, and, when cold, 
pour it on the acetate and sulphate, previously 
placed in a retort; then distill to dryness in 
a sand bath. The acid that comes over in 
the distillation by this process is very pure, and 
any, be used as a test acid for chemical an- 

iyses. 


3894, To Obtain Anh us Acetic 
Acid. "This is acetic acid ffeo from’ water, 
as it exists in dry acetates. Mix, in a glass 
retort, well-fused acetate of potassa with half 
its weight of chloride of benzoyle; apply o 
gentle heat, collect the liquid’ that Sltlle 
over, and rectify it carefully. Hot water add- 
ed to this resolves it into hydrated or glacial 
acetic acid. 


3895. Camphorated Acetic Acid. 
Pulverize 1 ounce camphor in 1 fluid drachm 
rectified spirit, and dissolve in 10 fluid ounces 
strong acetic acid. This is fragrant and re- 
freshing, and used as an embrocation in rheu- 
matism and neuralgia, and as a fumigation in 
fever, &e. 


3896. To Obtain Strong Acetic Acid 
from Vinegar. Expose the vinogar to the 
action of a freezing mixture, or place in the 
air in very cold weather; tho water separates 
and becomes ice, and the strong acid remain. 
ing fluid may be drained from it. (See No. 
1749.) 


3897. Mohr’s Table of the Specific 
Gravity of Acetic Acid at Various 
serene tna The following table, drawn up 
by M. Mohr, exhibits the specific gravity of 
acetio acid of almost every strength, 
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Percent, | nt, Per cent 
waueial ‘Sp. Gr. joe giacial Sp. Gr. jot Sissel Sp. Gr. 
100 1.0635} 67 {1.069 || 34/1045 
99 1.0635 66 1.069 | 33° |iloag 
98 [1.067 || 65 |1.068 |} 32 |r ‘o4941 
97 [1.0680) 64 1068 |) 31 {roa 
96 1.069) 63 j1.068 || 30  I1040 
95 1.070 | 62 |1067 || 29° |rlo39 
94 1.0706 61 |1-067 | 98 [1-038 
93 11.0708] 60 {1.067 || 97 {1036 
92 jLo716) 59 |1.066 | 26  |1'035 
OL 1.0721) 58 [1.066 | 25 |Los4. 
90 |1.0730) 57 |1065 | 94 fross 
89 |1-0730] 56 |1.084 |] 93 [1.032 
88 1.0730) 55 |1-064 | 22 |roa1 
87 [1.0730] 54 {1.063 | 21 {1.099 
86 1.0730) 53 |1:063 | 20 hr oer 
85 {1.0730} 52 |1062 || 19 1.096 
84 1.0730) 51 {L061 | 18 [1.095 
83 /1.0730) 60 |1.060 || 17 |1094 
82 1.0730) 49 {1.059 || 16 {1093 
81 1.0732) 48 {1-058 || 15 f1082 
80 [1.0735] 47 {1.056 || 14  |1:020 
79 [1.0732 46 1.055 | 13° |r‘o18 
7B 1.0732} 45 {1.055 | 12° fr‘017 
7 1.073 || 44 |1054} 11 [rlo16 
76 1.072] 43 [1.053] 10 fois 
75 fi.o72 | 42 {rose |} 9 frlos 
74 (1.072 | 41 {tosis} 8 i012 
73/071) 40 |1-0513] 7 1.010 
72 |L.071 | 39 1.050 | 6 |1.008 
71 ji.o71 |} 38 |1:049 | 51.0067] 
70 1.070 | 37 {1.048 | 4 [1.0065 
69 1.070 | 38 |1‘047 i 3 fl004 
68 1.070 | 35 |1o46 |} 2 [1.002 
1_|1.001 


3898. To Concentrate Acetic Acid. 
Acid containing 20 pee cent, of water may be 
deprived of a good deal of its superfluous 
water by standing over dry sulphato of soda, 
It may then be used either with or without 
distillation, Acetic acid of ordinary strength 
may be concentrated to any degree of rectifi- 
cation once or oftener from dry acetate of po- 
tassa or soda, rejecting the first and last por- 
tions that come over. ‘The same acetate may 
be used repeatedly. ‘The heat employed must 
not exceed 500° to570° Fahr. Pure hydrated 
acetic acid diguatied above 62° Fahr.; at 50° to 
5° it orystallizes in brilliant, colorless, trans- 

nt needles and plates; at 40° it is a erys- 

ine solid. Free acetic acid reddens litmus 
Peper, and may be recognized by its odor and 
volatility. 


8899, Tests for the Purity of Acetic 
Acid. By heat it escapes entirely in vapor. 
Either nitrate of silyer or chloride of barium 
being added to it, will produce no precipitate. 
When a thin plate of silver is digested in it, 
and hydrochloric acid subsequently dropped 
in, no precipitate is formed. Its color is un- 

by the addition of hydrosulphurie 
scid, or ammonia, or by ferrocyanide of potas- 
sium added afterthe ammonia. The presence 
of sulphuric acid is indicated by a white pre- 
cipitate being formed on the addition of a lit- 
tle peroxide of lead. 

$900. Oxalic Acid, This consists of 
colorless oryatala, possessing considerable vol- 
atility, and a strong, sous taste ; when ex- 

to a very dry atmosphere they effloresce 
slightly. Oualin dent eublimes at 180° Fahr., 
and melts at 280°; is soluble in about nine 
times its weight of cold, and inits own weight 
of boiling water; soluble also, but in a less 
degree, in alcohol. It has a strong affinity 
for lime, and is therefore a good test for its 
resence, by ielding a precipitate insoluble 

‘excess of the acid’ ‘With the bases, oxalic 
acid forms OxsLaTEs. 


250 


i200, To Obtain Ozalic Acid. Lie 
ig proposes: Nitric acid (specific gravity 
1&2) 8 parta; water, 10 parts; mix, add 
sugar, or preferably potato starch, 1 part and 
digest by a gentle heat as long as gaseous 
products aro evolved ; evaporate and erystal- 
ize, dry the orystals, redissolve in the small- 
est possible renter of boiling water, and 
stallize ; parts tato starch yiel 
Bot acid,’ The’ mather Jater, treated with 
more nitrio acid, and again’ warmed, will 


wasted. 

Schlesinger gives the followin; 

Sugar 4 (dried at 257° Fahr.); nitric 

(specific gravity 1.38) 33 parts; the mix- 

» 48 soon as tho evolution of gas ceases, is 
to be boiled down to one-sixth its original 
volame, and allowed to crystallize. The 
whole process may be executed in 2 hours, 
and ace of beautifully crystallized oxalic 
Gee 56 to 60 per cent. of the sugar em- 
plo 

in. the large scale, the first 
cess is usually conducted in salt-glazed stone- 
ware pipkins, about two-thirds filled and set 
in 9 water-bath; but on the small scale a 
glass retort or capsule may be used. The 
evaporation should be bly conducted 
by steam. ‘The evolved nitrous vapors aro 
usually allowed to escape, but if conveyed 
into a chamber filled with cold damp air, and 
containing o little water, they will absorb 
oxygen, and be recondensed into fuming 
nitric acid. In England on equivalent pro- 
portion of molasses iy usually substituted for 
sugar. Another process consists in first con- 
verting potato fecula into grape sugar with 
sulphuric acid, and then ora the 
sugar thus obtained by nitric acid, in tho 
usual way. Dr. Ure recommends tho uso of 
a little sulphuric acid along with the nitric 
acid, which, he says, contributes to increase 
the ' product; 15 pounds of sugar yielding 
fally 17 pounds of crystallized oxalic acid. 

$902. Dale’s for Obtaining 

Oxalic Acid. At present much of the oxalfe 
acid of commerce is obtained by heating saw- 
dust with a mixture of 2 parts caustic soda 
with 1 part caustic potassa, A watery solution 
of the mixed alkalies is evaporated to specific. 
gravity 1.35, and then mixed with sawdust 
toa paste. “This is heated on iron plates to 
400° Fahr., and kept at that temperature for 1 
or 2 hours, with constant stirring; the heat is 
continued until the mass is quite dry, but not. 
charred. It now contains 2 to 30. r cent. 
of oxalic acid combined with the alkalies. By 
washing the powder on a filter with a solution 
of carbonate of soda, all traces of potassa are 
washed out. The oxalate of soda is convert- 
ed, by heated milk of lime, into oxalate of 
lime, and the resulting oxalate of lime is 
treated with sulphuric acid, leaving a solu- 
tion of oxalic acid ready to be evaporated into 
crystals. Two P of sawdust yield 1 
pound oxalic acid. 

3903. Chemically Pure Oxalic Acid. 
Chemically pure oxalic acid is best prepared 
by precipitating a solution of binoxalate of 
potash with acetate of lead, washing the pre- 
cipitate with water, and decomposing it, while 
still moist, with dilute sulphuric acid or sul- 
phuretted hydrogen. Filter and evaporate 
gently, so that crystals may form as it cools. 


method : 


art of the pro- 


To Di Oxalic Acid 
from Epsom Salts. Oxalic acid has ceca- 
sionally been mistaken for Epsom salts, with 


fatal results. They may be easily distinguish. 
ed, Epsom salts taste extremely bitter and 
nauseous; oxalic acid tastes extremely sour. 
It is safer to taste a weak solution in apply 
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ing this test. Epsom salts, dissolved in water 
and mixed with carbonate of soda, or carbo- 
nate of potash, turn milky, and, after a time, a 
white sediment subsides; oxalic acid, mixed 
with carbonate of soda or carbonate of potash, 
effercesces, and the liquid, in a fow seconds, 
becomes transparent. 

8905. ic Acid. When pure, gallie 
acid forms small, feathery, and nearly color- 
less crystals, which have’ a beautiful silky 
lustre." Commercial gallic acid has usually a 
pale yellow color, soluble in both water and 
alcohol. Its aqueous solution decomposes by 
exposure to the air. It blackens the salts of 
iron, Dissolved in hot oil of vitriol, it forms 
a deep, rich, red solution, which, when thrown 
into water, drops the gallic acid, deprived of 
some of its water. Gallic acid forms GaL- 
LATES with the bases, 

3906. To Obtain Gallic Acid, Mix 36 
troy ounces nut-gall, in fine powder, with suf. 
ficient distilled water to mako a thin paste; 
expose the mixture to the air in a shallow 
glass or porcelain vossel, in a warm place, for 
& month, occasionally stirring with a glass 
rod, and adding sufficient distilled water to 
Preserve the original consistence. ‘Then press 
out the water, boil the residue in 8 pints dis- 
tilled water for a fow minutes, and filter while 
hot through purified animal’ charcoal. (See 
No. 1752). Set aside to orystallize, and di 
the crystals on bibulous paper. If not suffi- 
ciently free from color, dissolve the crystals 
in boiling distilled water, filter through a 
fresh portion of tho charcoal, and crystallize 
again. (U.S. Ph.) 

3907. To Obtain Gallic Acid from 
Tannin, Add a strong aqueous solution of 
tannic acid (tannin) to sulphuric acid, as long 
as a precipitate falls; collect the powder, 
wash, and dissolve it by the aid of heat in 
diluted sulphuric acid; boil for a few min- 
utes, cool, and collect the crystals of gallic 
acid which will form in considerable quantity. 

8908. To Di: Gallic Acid 

Tannic Acid. Gallic acid does not 
affect solutions of gelatine, the protosalts of 
iron, or the salts of the alkaloids; but it pro- 
duces a black precipitate with the sesquisalts 
of iron, which disappears when tho liquid is 


heated. 

3908. Pyrogallic Acid. | This acid is 
formed in white, shining scales, inodorous, 
very bitter; soluble in water, alcohol, and 
ether; fusible at 239° Fabr., and subliming at 
Atos. When quite pare, thas no action on 
itmus It is used in photography. 
‘A solution of the crade acid whixed with’ 
little alcohol imparts fine brown color to 
the hair, but stains the skin also. 

8910. To Obtain Pyrogallic Acid. 
Xt may ‘be prepared by boating gallo acid 
(previously dried at 212° Fahr.) in a glass 
retort, by means of a chloride of ‘zinc bath, to 
410°, ‘when the pure acid sublimes, and forms 
in crystals on the neck of the retort, and in 
the receiver, which should be kept well 


cooled. 
Tannic Acid, also called Tannin, 


3911. 
Pure tannic acid is solid, uncrystallizable, 
white, or slightly yellow; strongly astringent, 
but without bitterness; ‘very soluble in. wa- 
ter, Iess so in alcohol and ether, and insoluble 
in fixed or volatile oils. Its solution reddens 
litmus. With the bases tannic scid forms 
TANNATES. 

Among tho incompatibles of tannin are the 
alkaloids of opium, and it is altogether una- 
yoidable that if solutions of them are brought 
together, a precipitate will form of tannates ; 
also, if ‘the preparation of opium contain 
saffron, as in acetum opii and Sydenham’s 
laudanum, this will couse a further precipita- 
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tion of tho extractive of saffron. (See No. 
3908. 


.) 

Seti obtain: panto, Acid, Ex- 
pose nut in fine powder to a damp atmo- 
sphere for 24 hon then mix it with sufii- 

ent ether, previously washed with water, to 
form a soft paste. Set this aside, closely 
covered, for 6 hours; then envelope it quickly 
in a close canvas cloth, and obtain the liquid 
Portion ly pressing powerfully between tinned 
Plates. Reduce the resulting cake to powder, 
mix it with sufficient ether shaken with yy 
its bulk of water, to form again a soft paste, 
and express as before. Mix the liquids, and 
evaporate spontaneously to a syrupy consist- 
ence; then spread it on glass or tinned 

lates, and dry quickly in a drying closet. 

t tho dry residue ina well:stopped bottle, 

3913. ‘Carbonic Acid. An acid com- 
pound, formed by the union of carbon with 
oxygen, sometimes called choke-damp. A 
colorless gas possessing a pungent odor and 
acidulons taste, rapidly absorbed by water, 
forming liquid carbonic acid. The able 
pungency of ale, beer, porter, wine, &c., is in 
& great measure owing tothe presence of 
carbonic acid, which they lose on exposure to 
tho air, and’ then become flat and stale. 
Spring and well water contain carbonic acid, 
and water that has been boiled has an insipid 
taste, from its absence. Under a pressure of 
36 atmospheres at 32° Fahr. it becomes 


fluid, and on the pressure being removed, 
congeals, from the cold produced by its rapid 
evaporation. - Tt has been estimated that the 


temperature falls to 180° in this experiment. 
Carbonic acid gas is destructive to life, and 
extinguishes combustion. An atmosphere con- 
taining more than its natural quantity (about 
rosa), 18 unfit for respiration. The air of wells, 
cellars, brewers’ vats, éc., is frequently con. 
taminated with this gas (choke-damp); hence 
tho necessity of the old plan of letting down 
a burning candle before venturing in. If the 
candle will not burn, man cannot breathe 
there. With the bases, this acid forms caR- 
BONATES. 

3914. To Obtain Carbonic Acid. 
Dilute muriatic acid with 4 times its weight 
of water, then pou it upon fragments of 
marble, previously placed in a tubulated re- 
tort. ‘Carbonic acid gas will be rapidly 
evolved, and may either be collected in the 
mercurial pneumatic trough, or applied to 
immediate usc. When wanted perfectly dry, 
it must be passed over dried chloride of cal- 
cium, or through concentrated oil of vitriol. 
‘This is the most convenient way of procuring 
tho gas on the small scale, or in the labora- 
tory. Or: Dilute oil of vitriol with 3 or 4 
times its weight of water, then pour it on 
whiting placed in a suitable vessel, and apply 
agitation. This is the plan adcpted on the 
large scale by the soda water makers. (See 
No. 718.) 

8915, Tests for Carbonic Acid. It 
reddens litmus paper, extinguishes the flame 
of a burning taper, and forms a white pre- 
cipitate in aqueons solutions of lime and 

, which is soluble in acetic acid. fae 
the last test, a very small quantity of 
gas may be easily detected in the atmosphere 
of rooms, &c. 

8916.  Carbolic Acid, also called 
Phenol, Phenic acid, and hydrate of Phenyle. 
It consists of long, colorless prismatic erys- 
tals, which melt at about 007 Fabr. into an 
oily liquid resembling creosote. The crystals 
Geliquesce in moist air, forming a sort of 
hydrate, which boils at 370° and has a specific, 
gravity of 1.005. Heated with ammonia, it 
yields aniline and water; and nitrie acid con- 
verts it into pieric acid. 'Commereial creosote 
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consists principally of hydrated carbolic acid, 
but is easily distinguishable from it, as carbolic 
acid coagulates collodion, creosote does not. 
It has como into prominent notice as an effi- 
cient disinfectant. ; 

3917. To Obtain Carbolic Acid. This 
is obtained from that portion of coal-tar 
which distills over between 300° and 400° 
Fahr.; this, when mixed with a hot concen- 
trated solution of hydrate of potassa, is re- 
solved, on the addition of water, into a light 
oil and a heavier alkaline liquid. By separat- 
ing tho latter, and neutralizing it with 
muriatic acid, impure carbolic acid will float 
on the surface in the form of a lightoil. If 
this be distilled from dried chloride of cal- 
cium to separate the water, and the distillate 
be exposed to a low temperature, carbolic 
acid congeals in a colorless deliquescent crys- 
tallino mass, which may be separated from 
the liquid by pressure in bibulous paper. At 
95° Fahr. the crystals melt and constitute the 
liquid carbolic acid. ‘The introduction of a 
erystal of carbolic acid into the acid to be 
congealed, greatly facilitates its crystalliza- 
tion. 

3918. Tests forthe Purity of Carbolic 
Acid. If it becomes brown under tho in- 
fluence of light and air it is impure. : 

Put 1 fluid drachm of the liquid acid in a 
bottle with + pint warm water, and shake oc- 
casionally for half an hour; the amount of 
oily residue will indicate the measure of adul- 
teration. 

Mix 1 part caustic soda with 10 parts of the 
acid, ‘nnd bake thom well: togeber. Any 
undissolved residue is inpaiey: 

e Odor from Car- 
It may be interesting to know 
of a method which will entirely remove this 
odor, substituting for it a delicate trace of 
geranium leaves, which may, perhaps, be im- 
proved upon by adding a few drops of that 
oil. The process, as recently published by 
Professor Church, consists in pouring 1 pound 
of the best carbolic acid of commerce (the 
white crystallized) into 2 gallons cold distilled 
water, taking care not to permit the whole of 
the acid to enter into solution. With a good 
sample, if, after shaking repeatedly at inter- 
vals, between 2 and 3 ounces of the acid re- 
main at the bottom of the vessel used, this 
will be a sufficient residue to hold and contain 
all the impurities; with bad samples, less wa- 
ter must be used, and more acid. The watery 
solution is to be syphoned, off, and filtered, if 
necessary, throngh fine filtering paper, till 
perfectly ‘clear. It is then placed in a tall 
cylinder, and pure powdered common salt 
added, with constant agitation, till it nolonger 
dissolves. On amet for a tume, the r 
Part of the carbolic acid will be found floating 
as a yellow oily layer on the ep ot the saline 
liquor, and merely requires to be removed to 
ready for use. As it contains 5 per cent. 
or more of water, it does not generally crys- 
tallize, but it may be made to do so by distill- 
ing it from a little lime. The portion col- 
lected has, at ordinary temperatures, and up 
to 365° Fabr., searcely any odor save a faint 
one resombling that of geraninmleaves. The 
addition of about 4 drops per fluid ounce of 
the French vil of geranium will still further 
mask the slight odor of the acid, and has an 
additional advantage of liquefying the pure 
crystallized product, ‘The pure acid may be 
dissolved in 230 parts of water, and used as 
a gargle, or in 25 parts of water for painting 
the throat, or in 50 party for the carbolic 
spray. By this process it becomes sufficiently 
deodorized for toilet purposes. 
_, 8920. Phosphoric Acid. This acid, in 
its pure or anhydrous state, can only be ob- 
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tained by the direct combination of its ele- 
ments, phosphorus and oxygen, 1 equivalent 
of phosphorns combining with 5 of oxygen. 
It consists of a white, flaky, extremely deli- 
quescent powder, which, when fused and 
cooled, assumes a vitreons appearance. It is 
capable of assuming three separate conditions 
in combination with water as a base; the 
union of 1 equivalent of anhydrous acid with 
Lequivalent of water produces monobasic or 
glacial phosphoric acid, called also metaphos- 
phoric acid; 1 equivalent of anhydrous acid, 
with 2 of water, gives Dibasie or pyrophos- 
phoric acid; 1 of anhydrous acid with 3 of 
water forms tribasic, or commercial phos- 
phoric acid. ‘This last is the common form of 
the acid. ‘These three forms of the acid are 
not puro phosphoric acid in different degrees 
of dilution, as they have distinguishing char- 


acteristics. Monobasic phosphoric acid coa- 
galates albumen, and gives whito gelatinous 
e soluble 


unerystallizable precipitates with 
salts of baryta, Time, and silyer; the bibasic 
does not coagulate albumen, and makes, when 
neutralized only, a white precipitate with 
nitrate of silver; the ¢ribasic does not affect 
albumen, and, when neutralized, throws down 
a yellow precipitate (phosphate of silver) from 
nitrate of silver. ‘ibasic phosphoric acid 
is the usual form under which ppuOSp nar 
acid combines with the bases to form PHos- 
PHATES. r 

3921. To Obtain Phosphoric Acid. 
This is obtained by heating nitric acid ina 
tubulated retort connected with a receiver; 
small fragments of phosphorus are dropped. 
into the acid, singly and at intervals, As 
soon as the phosphorus is dissolved, the heat 
is increased, and the undecomposed acid dis- 
tilled off. The residuum is then evaporated 
to saree consistence, and forms the phos- 
phoric acid of commerce. 

3922, To Obtain Hydrated or Glacial 
Phosphoric Acid. Phosphoric acid (sec 
last receipt) is gradually heated to redness in 
a platinum crucible, and the glacial acid ob- 
tained by evaporation. Solid hydrated or 
glacial phosphoric acid contains 89 per cent. 
of real acid, and 11 per cent, of water. It is 
a highly deliquescent, glassy-looking sub- 
stance, very soluble in water, yielding a solu- 
tion exhibiting powerful acid properties. Its 
concentrated solution has nearly the same 

roperties as the solid acid; its dilute solution 
18 not poisonous, and does not precipitate 
albumen. (Cooley. 

3923. 7 us Phosphoric Acid. 
This is evolved by burning phosphorus in a 
stream of dry air, or under a bell-jar, copious- 
ly ‘supplied with dry air. Tho product is 
anhydrous phosphoric acid in snow-like flakes. 
These must be collected immediately, and put 
into a warm, dry, well-stoppered bottle. A 
few seconds’ exposure to the air causes the 
anhydrons acid to deliquesce into a syrupy 
liquid, its attraction for water being intense. 
Its anhydrous state cannot be restored after 
deliquescence or solution. 

8924. Dilute Phosphoric Acid. Mix 
5 troy ounces nitric acid with + pint distilled 
water in a porcelain capsule of the capacity 
of 2 pints; add 6 drachms phosphorus and 
invert over it a glass funnel of such dimen- 
sions that its rim may rest on the inside of 
the capsule, near the surface of tho liquid. 
Place the capsule on a sand-bath, and apply 
@ moderate heat until the phosphorus is hind 
solved, and red vapors cease to rise. If the 
reaction becomes too violent, add a little dis- 
tilled water; and if the red vapors cease to 
be evolved before the phosphorus is all dix- 
solved, gradually add nitric acid (diluted as 
before) until the solution is effected. Remove 
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the funnel, continue the heat until the excess 
of nitric acid is driven off, and asyrupy liquid, 
free from odor and weighing 2 troy ounces, 
remains. ‘Mix this, when cold, with sufficient 
distilled water to measure 20 fluid ounces, and 
filter through paper. 

Or: Dissolve 1 troy ounce glacial phos- 
phoric acid in 3 fluid ounces distilled wate: 
add 40 grains nitric acid, boil to a svmapy li- 
quid, free from the odor of nitric acid, add dis- 
tilled water to make up to 12} fluid ounces, 
and filter. 

3925, Tests for the Purity of Phos- 

oric Acid. The U. S. Pharmacopeia 

lirects that an aqueous solution of the acid 
should yield no precipitate with sulpburetted 
hydro , showing the absence of metals; it 

‘ould cause a white precipitate with chloride 
of barium, soluble in excess of acid; and, 
with an excess of ammonia, should cause only 
aslight turbidness, proving the almost total 
absence of earthy salts. If the presence 
of arsenic is denoted by the tests for that 
metal, it may be separated by boiling with 
muriatic acid, so as to convert the arsenic 
into a yolatile chloride, which would escape 
with vapors of the muriatic acid. 

. Test for the Presence of Phos- 
joric Acid. Hydrochloric acid is added to 

‘0 solution to acid reaction, and afterwards 
lor? ee of a concentrated solution of ses- 
quichloride of iron; a solution of acetate of 
potassa is next added in excess, when a floc- 
cnlent white precipitate (sesqui-phosphate of 
fron) will be found if phosphoric acid was 
present in any form or combination in the 
criginal liquor. Arsenious acid, if present, 
ehould be removed by sulphuretted hydrogen 
before soplzing the test. (Cooley, 

$927, Phosphorous Acid. This is pre- 
pared by burning phosphoras under a bell- 

asa with a very limited supply of air. 

and pulverulent. It is a powerful de- 

oxidizing agent. With the bases it unites to 
Ser Hee 

5 0} pepuoris Acid, A 

name cee ey phos y M. Dulong to a 

ee of phosphoric and phosphorous acids. 

‘ooley.) 

3929. Tartaric Acid. ‘artaric acid 
forms inodorous, sour, scarcely transparent 
prisms, soluble in 2 parts of water at 60°, 
and its own weight of boiling water. It 
contains about 93 of combine] water, fuses at 
220° Fabr., boils at 260°; and, at about 400°, 
after losing ¢ of its water, is converted into 
tartralic acid. With the bases it forma salts 
called TARTRATES. Tartaric acid is chiedy em- 
ployed in calico printing, and in medicine, as 
@ substitute for citric acid and lemon juice, 
for the preparation of cooling drinks and éaline 
draughts. 

3930. To Obtain Tartaric Acid. On 
the small scale it is prepared as follows: Dis- 
solve 4 pounds cream of tartar in 2 gallons 
boiling water; add ually 12 ounces 7 
drachms chalk; and, when the effervescence 
ceases, add another like portion of chalk, dis- 
solved in 264 fluid ounces muriatic acid, dilu- 
ted with 4 pints water ; collect the precipitated 
tartrate of lime, and well wash it with water, 
then boil it for 15 minutes in 8 pints 1 fluid 
ounce dilute sulphuric acid; next filter, evap- 
orate to the density 1.38, and set it aside to 
crystallize. The crystals must be dissolved 
and crystallized a second and a third time. 

On the largo scale, the decomposition of the 
tartar is usually effected in a copper boiler, 
and that of the tartrate of lime in a leaden 
cistern. This part of the pees is often per- 
formed by mere digestion for a few days, with- 
out the application of heat. Leaden or stone- 
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ware vessels are used as crystallizers, 
cream of tartar requires 26 per cent. of chalk, 
and 28.5 per cent. of dry chloride of calcium 
for its periect decomposition. Dry tartrate of 
lime requires 75 per cent. of oil of vitriol to 
liberate the whole of the tartaric acid. A 
yery slight excess of sulphuric acid may be 
advantageously employed. Some manufac- 
turers bleach the colored solution of the first 
crystals by treating it with animal charcoal; 
but for this purpose the latter substance 
should be first purified by digesting it in mu- 
niatic acid, and afterwards by edulcorating it 
with water, and exposing it to a dull red heat 
in a covered vessel. The general manage- 
ment of this manufacture resembles that of 
citric acid. Cooley.) 

3931. To Detect Tartaric Acid in 
Citric Acid. Citric acid is sometimes adul- 
terated with tartaric acid. This is readily de- 
tected by adding a solution of carbonate of 
potassa to a solution of the suspected acid; if 
tartaric acid be present, a crystalline precipit- 
ate of bitartate of potassa (cream of tartar) 
will be found. A more delicate test is to di- 
gest the suspected acid with hydrated sesqui- 
oxide of iron in a test tube, and afterwards to 
raise the heat slowly to the boiling point al- 
lowing the excess of oxide to subside, decant 
the clear liquid, and ite it to a srenEy. 
consistence. If the citric acid was pure, the 
liquid remains clear and of a fine red color; 
the presence of only 1 per cent. of tartario 
acid renders it cloudy, deposits tartrate of 
the pongalosiaes (0. 8. Dis.) 

393%. Citric Acid. This is an agree- 
able acid, cooling and antiseptic; 20 grains of 
citric acid are equivalent to 5 fluid drachms 
lemon juice. en used for making saline 
draughts, it is preferable to use bicarbonate of 
potassa as the neutralizing alkali. Their re- 
spective saturatin; 8 eqve ents will be found 
in Nos, 80 and 81. ith the bases it forms 


Citric Acid. Add 
44 ounces chalk by degrees to 4 pints lemon 
juice, heated, and mix; set by, that the pow- 
der may precipitate; afterwards pour off the 
supernatant liquor. | Wash the precipitated 
citrate of lime Frequently with warm water; 
then pour upon it 274 fluid ounces diluted sul- 
huric acid and 2 pints distilled water, and 
il for 15 minutes; press the liquor strongly 
through a linen cloth, and filter it. Evapor- 
ate the filtered liquor with a gentle heat, and 
set it aside that crystals may form. ‘To obtain 
the crystals pure, dissolve them in water a 
second aad a third time; filter each solution, 
evaporate, and set it apart to crystallize. The 
preparation of citric acid has become an im- 
portant branch of chemical manufacture, from 
the large consumption of this article in va- 
rious operations in the arts. In conducting 
this process some little expertness and care 
necessary to ensure success. The chalk 
loyed should be dry, and in fine powder, 
be added to the juice until it be perfectly 
neutralized, and the quantity consumed must 
be exactly noted. The precipitated citrate of 
lime should be well washed with water, and 
the sulphuric acid diluted with 6 or 8 times 
ita weight of water, poured upon it while still 
warm, and thoroughly mixed with it, ‘The 
itation must be occasionally renewed for 8 or 
Whours, when the dilute citric acid must be 
ured off, and the residuum of sulphate of 
@ thoroughly washed with warm water, 
sud the washings added to the dilute acid. 
The latter must then be peared off from the 
impurities that may have been deposited. and 
evaporated in s leaden boiler, over the naked 
fire, until it acquires a specific gravity of 1.13, 


Good 
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when the process must be continued at a 
lower temperature until a pellicle appears 
upon the surface, This part of the process 
requires great attention and judgment, as, if 
not properly conducted, the whole batch may 
be carbonized and spoiled. At this point the 
evaporation must be stopped, and the voncen- 
trated solution emptied into wann and clean 
crystallizing vessels, set in a dry apartivent, 
where the thermometer does not fall below 
temperate. At the end of 4 days the crystals 
will be ready to remove from the pans, when 
they must be well drained, redissolved in as 
little water possible, and, after being allowed 
to stand for a few hours to deposit impurities, 
again evaporated and crystallized, en the 
process has been well managed, the acid of 
tho second crystallization will usually be sufli- 
ciently pure; but if this be not the case, a 
third, or even a fourth crystallization must be 
had recourse to. Tho mother liquors from 
the several pans are collected together, and, 
by evaporation, yield a second or third crop 
oberysrals obtained by evaporation as before. 
Citric acid crystallizes with great ease, but in 
some cases, where all the citrate of lime has 
ot undergone decomposition by tho sul- 
huric acid, a little of that salt is taken up 
y the free citric acid, and materially ob- 
structs tho crystallization, This is best 
avoided by exactly apportioning the quantit 
of the sulphuric ‘acid to that of the chall 
usod, always remembering that it requires a 
quantity of liquid sulphuric acid, containing 
exactly 40 parts of dry acid, to decomposo 50 
parts of carbonate of lime.’ Commercial gul- 
phurio acid is usually of the specific gravity 
of 1.845; it will therefore take exactly 49 
nds of this acid for 50 pounds of chalk. 
n practice it is foand that a very slight ex: 
cess of sulphuric acid is better than leaving 
any citrate of lime undecompoxed, The first 
crop of crystals is culled “brown citric acid,” 
and is much used by the calicu printers. 
Somwtimes a little nitric acid is added to the 
solution of the colored crystals, for tho pur- 
pose of whitening them, ‘but in this way a 
iminute quantity of oxalic acid ix formed. 
Good lemon juice yields fully 5 per cent. of 
lemon acid, or 2 gallons yield about 1 pound 
of crystals. IF the imported citrate of lime 
be used, a given quantity must bo heated to 
redness, and then weighed, when the percent- 
age of lime present will be ascertained; 
every 28 pounds of which will requira 49 
pounds of sulphuric acid of 1.845 (or a corres- 
ponding quantity containing exactly 40 parts 
of dry acid) for its complete decomposition. 
3934, Tests for the Purity of Gitric 
Acid. ‘When pure, it does not yield a erys- 
talline precipitate when added iti oxcess to a 
solution of carbonate of potassa; such  pre- 
cipitate indicates the presence of tartaric acid. 
It is entirely soluble in water, and what is 
thrown down by acetate of lead from this so- 
lution, is entirely soluble in diluto nitric acid. 
No salt of potassa, except the tartrate, yields 
a precipitate with the aqueous solution. Itis 
entirely decomposed by heat ; added sparingly 
to_cold lime water, it does not render it tur- 
bid, and when a few drops of a solution of 
citric acid are added to lime water, a clear 
liquid results, which, when heated, deposits a 
white powder, soluble in acids without ef- 
fervescence. 
$935. Arsenious Acid. This is the 
arsenic ‘or white arsenio of commerce, im- 
ported chiefly from Germany, also manufac- 
tured in quantity in Comwall, England. It 
consiats af large, glassy, colorless or yellowish 
white, semi-transparent cakes or porcelain- 
like masses, which soon become opaque on 
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their exterior, and sometimes friable and 


wulyeruleut. | ‘The transparent arsenic is 
found to be more than three times as soluble 
in water at 55° Fabr. than the opaque. In 
taste it is slightly sweetish, with a slight 


acidity and astringency, not perceived until 
some minutes after being swallowed, henco 
its dangerous character as a poison. Crude 
arsenic is obtained, as a collateral product, 
during the smelting of cobalt ores. Pure 
arsenic is obtained from the crude, by a 
second sublimation in cast-iron vessels. ‘The 
arsenic, as imported, has usuaily been thus 
urified; and, unless otherwiss adulterated, 
Is sufficiently pure for general parposes. It 
is sometimes kept in fine powder, and in this 
state is occasionally found adulterated with 
powdered lime or chalk; it is, therefore, bet- 
ter to purchase it in the lump. ‘The salts of 
arsenious acid are called ARSENITES. 

3936.  Self-Detecting Arsenious 
Acid. By adding a small quantity of any of 
the following substances to ordinary ‘white 
arsenic, the mixture changes color when 
mixed with liquids. This is proposed as a 
methed of preventing mistake in the use of 
this poisonous article. 

‘Tho addition of a small quantity of » mix- 
ture of dry calomel and quicklime to the 
arsenic turns black when mixed with a liquid. 

‘A imixture of thoroughly dry sulphate of 
iron and ferrocyanide of potassium turns it 
blue, 

Dry sulphate of iron and dry sulphate of 
soda turns green. 

3937. Tests for the Presence of Ar- 
senious Acid. A weak solution of am- 
monio-acetute of copper added to a solution 
of white arsenic (arsenious acid) throws 
down a gras groen precipitate of arsenite of 
copper (Scheele’s green) ‘This. precipitate, 
after being washed, is soluble im nitric acid, 
and in ammo: is turned a brownish-red 
by a solution of sulphuretted hydrogen, 
blood-red by ferrocyanide of potassium, and 
yellow by nitrate of silver. 

Arsenious acid in solution throws down 
yellow precipitate of arsenite of silver from 
a solution of ammonio-nitrate of silver. 

There are a number of delicate tests em- 
ployed for detecting the presence of arsenic 
in organic matter, such as the contents of 
tho stomach or other viscera, all moro or less 
involving the preparation of the matter before 
applying the tests, nd requiring the manipu- 
lation of an experianced analytical chemist. 
‘A very susceptible test, and recommended by 
Gooley for its simplicity, is as follows: A so- 
lution of the suspected matter is strongly 
acidulated with muriatic acid in the pro- 
portion of 1 part muriatic acid to from 5 to 9 
parts of the solution; this is boiled in a 
porcelain or glass vessel containing bright 
‘and clean metallic copper in the form of 
sheet, gauze, or wire, In about 15 minutes, if 
the solution be weak, or less, if strong, 
presence of arsenic will be noted by the 
characteristic iron-gray film of arsenic de- 
posited on the surface of the copper. The 
copper, having been carefully washed and 
dried, may be cut into small pieces and heated 
in atest tube over a spirit lamp, when the 
metallic arsenic is yolatilized, and will be con- 
densed either in metallic form or in crystals 
of arsenious acid. This is known as Rensch’s 
test. 

8938, Arsenic Acid. An acid formed 
by the combination of metallic arsenic with 
oxygen. It is sour, reddens litmus, and 
forms salts with the bases, which are termed 
AKSENTATES. By careful evaporation it may 
be obtained under the form of small grains, 
but usually has the consistence of syrup, be- 
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ing very deliquescent. 

To Obtain Arsenic Acid. Pour 
6 parts of strong nitric acid on 1 part of white 
arsenic (arsenious acid) in a glass vessel, and 
distill until the solution acquires the consist- 
ence of a syrup, then transfer it into a 
platina crucible, and expose it for some time 
to a faint dull red heat, to expel the nitric 
acid. The addition of a little muriatic acid 
facilitates the process. 

8940. Tests for the Presence of Ar- 
senic Acid. Sulphuretted hydrogen gives 
ayellow precipitate ; nitrate of silver added 
to the solution of an arseniate gives a pre- 
tate of a brick red color; nitrate of lead 

ives a white one, and the salts of copper & 

nish colored one. Pure lump sugar dis- 
solyed in au aqueous solution of arsenic acid, 
becomes in a few hours of a reddish color, and 
afterwards of a magnificent purple. For 
some test pl ses it will be advisable to add 
eatpb reel acid to the suspected liquor, and 
boil it for a short time, when the arsenic acid 
will be reduced to arsenious acid, in which 
stato it will be susceptible of more delicate 
tests. (Sco No. 3937.) 

3941. Manganesic Acid—also called 
permanyanic uckd—may be obtained by mix- 
ing 8 parts of binoxide of manganeso with 7 
parts of chlorate of potassa, both in fine pow- 
der, adding 10 parts of hydrate of potassa, 
dissolved ino small quantity of water, evap- 
orating to dryness, powdering, exposing tho 

owder to a low red beat in a platinum eraci- 

le, dissolving the mass in a large quantity of 
water, decanting, evaporating, and crystalliz- 
ing. ‘These crystals are permanganate of po- 
pate, from. ene the acid may bes eteanes 

y conversion into permanganate of bi 
and by careful decomposition by dilute oul 
phuric acid. (Gregory.) Tt has a fine red 
color, bleaches, and is rapidly decomposed by 
organic matter. It unites with some of the 
bases to form PERMANGANATES, 

8942, Benzoic Acid. This is also 
called flowers of benzoin or benjamin. It has 
the form of white crystalline needles of a 
silky lustre, possessing an ble odor. 
Benzoic acid fuses at 230° Fal il 
when heated, dissolves ingly in cold wa- 
ter, with less difficulty in boiling water, and 
very freely in alcohol. Its salts are called 
BENZOATES. 

3943. To Obtain Benzoic Acid. Put 
coarsely triturated benzoin into an iron pot 
with a flat bottom, whose diameter is from 8 
to 9 inches; the benzoin forming therein a 
layer of from 1 to2 inches in depth. The 
open end of the pot is then to be covered with 
a sheet of soft and loose blotting: paper, which 
must be attached to the rim with paste. A 
cone, formed with strong and thick paper, 
(cartridge paper), is then to be capped over 
the top of the pot, including the blottin, 
paper; and this is also to be attached wit 
paste and string. The apparatus, thus pre- 

ared, should then be placed on the sand- 

ath, and é d from 4 to 6 hours to a 

tie heat, After this lapse of time, it may 
fe removed from the sand-bath, inverted, and 
the string detached, when beautiful white 
needles, of a silky lustre, possessing the 
agreeable odor of benzoic acid, will be found 
in the paper cone. 

3944. To Obtain Anhydrous Benzoic 
Acid. Add oxychloride of phosphorus to an 
‘excess of benzoate of soda; agitate together, 
and wash thé mixture with boiling water. 
‘Tha anhydrous benzoic acid sinks like @ 
heavy oil, and crystallizes on cooling. 


‘This consiste of 
acicular crystals of @ crimson-red color and 
an acid metallic taste, deliquescent, and very 
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soluble in water, forming an orange-yellow 
With the bases this acid forms 


-7058. 
poisons known. Its salts aro HYDROUTAN- 
Args ond METALLIC CYANTDES. Pruasio acid, 
even when dilute, is very liable to sponta- 
neous decomposition, and this speedily occurs 
when it is exposed to the light. ‘To promote 
its preservation, it is usual to surround the 
bottles containing it with thick purple paper, 
and to keep them inverted in an obscure sit- 
uation, Tho addition of a very small quan- 
tity of muriatic acid renders it much less 
liable to change, and is generally made by 
manufacturers for that purpose. A 

3948. To Obtain ydrous Prussic 
‘Acid. Pure crystallized ferrocyanide of po- 
tassiuim, 15 parts; water and sulphuric acid, 
of each 9 parts; distill in a glass retort into a 
wwell-cooled receiver, containing chloride of 
calcium in coarse fragments, 5 parts; stop 
the process as soon as the chloride in the re- 
ceiver is perfectly covered by the distilled 
fluid, and decant the acid into a bottle fur- 
nished with a good stopper. Keep it in the 
dark, with the bottle inverted. 

3949, Dilute Prussic Acid. Mix 41 
grains mnriatic acid with 1 fluid ounce dis- 
tilled water, add 504 grains cyanide of silver, 
and shake hie in a wel stopped phial. 
‘When the precipitate has subsided, pour off the 
clear dilute acid and keep for use. (See No. 
ey (U.S. Ph.) 

3950. Tests for the Presence of Prus- 
sic Acid. It is distinguished by o strong 
odor of bitter almonds. ‘ 

Neutralized by potash, and tested with a 
solution of sulphate or tincture of iron, it 
gives a blue precipitate, or one turning blue 
‘on the addition of dilute sulphuric or muriatic 
acid. This test may be app! ied by spreading 
single drop of solution of potassa over the 
Bottom of a white saucer or porcelain capsule, 
and inverting it over another vessel of the 
same size containing the matter under exan- 
ination, After 2 to 5 minutes remove the 
upper capsule; add to the potases upon it, a 
single drop of a solution of sulphate or tinc- 
ture of iron, and expose it to the air fora few 
seconds, Next add 1 or 2 drops of dilute 
sulphuric acid, when a blue color will be de- 
veloped if hydrocyanic acid is present {n the 
matter tested. 

Nitrate of ailver gives a white clotty pre- 
cipitate, soluble in boiling nitric acid; and 
which, when dried and heated in a test ‘tube, 
evolves fumes of cyanogen, which burn with 
a violet or bluish colored flame. A watch 
glass, moistened with this test and inverted 
over matter containing hydrocyanic acid, be- 
comes opaque and white from tha formation 
of cyanide of silver. 

Liebig’s test is considered the most delicate. 
Moisten a watch-ghass or perpelae capsale 
with 1 or 2 drops of yellow hydrosulphuret of 
ammonia; invert it over the matter as before, 
and after a few minutes dry it with o gentle 
heat. A glass rod dipped "in w sulutiun uf w 
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persalt or sesquisalt of iron, drawn over the 
glass, will form a blood-red streak if the 
smallest quantity of hyrdrocyanic acid is pres- 
ent. (Cooley. 

3951. Test for the Strength of Prus- 
sic Acid. For estimating the strength of 
tho commercial acid the following plan, pro- 
posod by Dr. Ure, will be found very exact 
and convenient. ‘To 100 grains, or any other 
convenient quantity of the acid contained in 
a small hint, add in succession, small quan- 
tities of the peroxide of mercury in fine 
powder, till it ceases to be dissolved on agita- 

“Pho weight of tho red precipitate taken 
up being divided by 4, gives a quotient repre- 
senting the quantity of real prussic acid 
present. By weighing out beforehand, on a 
piece of paper or a watch-glass, 40 or 50 grains 
of the peroxide, the residual weight of it 
shows at once the quantity expended. Tho 
operation may be always completed in five 
minutes, for the red precipitate dissolves ag 
rapidly in the dilute prassic acid, with the aid 
of slight agitation, as sugar dissolyes in wa- 
ter. Should the presence of muriatic acid bo 
suspected, then the difference in the volatility 
of prussiate and muriate of ammonia may be 
had recourse to with advantage; the former 
exhaling at a very gentlo heat, the latter re- 
guiring a subliming temperature of about 
3 Fahr. After adding ammonia in slight 
excess to the prusaic acid, if we evaporate to 
dryness at a heat of 212°, we may infer from 
the residuary sal-ammoniac the quantity of 
muriatic acid present. Bvery grain of sal- 
ammoniac corresponds to .6822 grains of mu- 
riatic acid. 

3952. Cyanic Acid, A compound of 
cyanogen and oxygen only known in its 
hydrated state in combination with 1 equiva- 
lent of water. It combines with bases to 
form CYANA’ ‘When in contact with wa- 
ter fora few hours it suffers decomposition, 
and is converted into bicarbonate of ammoni: 
It cannot be preserved for any length of time, 
as it soon passes spontaneously into a white, 
opaque, solid mass, to which the namo of 
cyamelide has been given, which may be re- 
converted into eyanic acid by distillation. It 
reddens litmus strongly. 

3953, To Obtain CyanicAcid, Distill 
ary cyanurie acid, or cy-amelide, in a retort, 
and collect the product in a well-cooled re- 
ceiver. It is also formed when cyanogen 
is transmitted over carbonate of potassa 
heated to redness; a cyanate of potassa re- 
sults. 

Or: Passa current of sulphuretted hydro- 
gen gas through water in which cyanate of 
silver is diffased. The sulphuretted hydro- 
gen must not be passed so long as to decom- 
pose all the cyanate of silver; for then the 
cyanic acid is converted into other products 
by the excess of the sulphuretted hydrogen. 

3954. ; Acid. 


‘This is sometimes written hydroferricyanio 
acid, and is a compound of ferridcyanogen 
and hydrogen. With the oxides of metals 
this acid forms FERRIDCYANTDES; the ferrid- 
cyanide of potassinm is the red prussiate of 
potash used in the arts. i : 

8955. To Obtain Hydroferridcyanic 
Acid, “Prepared by decomposin; rooantly 
precipitated ferridcyanide ot lead by sul- 
phuretted by hydrogen, or by sulphuric acid 
carefull ‘A yellow solution is thus 
obtained, which yields a deep brown powder 
when evaporated by heat, or yellow crystals 
by spontaneous evaporation. 

3956. Hydrofe ic Acid, A 
peculiar compound of cyanogen, hydrogen, 
‘anc iron, discovered by M. Porret, and called 
by him | ferrochyazie acid. It consists of 
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white or yellowish white crystals, soluble in 
water and alcohol. With metallic oxides it 
combines to form FERROCYANIDES ur PRUS- 
states. ‘The ferrocyanide of potassium is 
the sete Rete of potash of commerce. 

. To Obtain Hydroferrocyanic 
Acid. It may be abtaine from a concen- 
trated boiling solution of ferrocyanide of po- 
tassium, cooled out of contact with the air, 
and muriatic acid added in excess. The mix- 
ture is then agitated with alittle ether, which 
separates the acid ; the latter is collected by 
filtration, and dried. 

Lactic Acid. This is a limpid, 
syrupy liquid, colorless or of a pale wine 
color, with a slight odor and yery sour taste. 
It is found in sour milk, and some other ani- 
imal fluids, and in several vegetable juices, e3- 
pecially. in that of beet-root. It unites with 

yases to form LACTATES. 

3959. To Obtain Lactic Acid. Fer- 
ment whey by keeping it at a temperature of 
70° to 80° Fahr. ; evaporate the liquor to ¢ its 
bulk; decant and filter, and then saturate it 
with milk of lime. This converts the lactic 
acid into lactate of lime, which remains in so- 
lution. The liquor is filtered again and pre- 
cipitated by oxalic acid, which throws down 
oxalate of lime and sets free the lactic acid. 
The liquid is again filtered, and the filtrate 
consists of a solution of lactic acid, containing 
some sugar of milk (Jactin) and certain salts. 
Next concentrate the solution to a sympy 
consistence, and treat it with alcohol, whicl 
dissolves the acid and precipitates all the 
other matter. The solution is finally filtered 
and the lactic acid obtained puro by distilling 
off the alcohol. (U.S. Dis.) 

8960, Fluoric Acid. This is more 
strictl iy hydrafiuorio acid, as it is a compound 
of hydrogen and fluorine. Its combinations 
with bases are called rLvogtpEs or HYDRO- 
FLvoratgs. The well known mineral, fluor- 
spar, is @ fluoride of calcium. Fluoric acid 
readily dissolves glass and silica, hence it is 
kept in bottles of lead, silver, platinum, or pare 
gutta-percha. Itis highly corrosive and its 
vapor is poisonous. It is a colorless fluid 
which evaporates at 59° Fabr. in dense white 
fumes when exposed to the air, and has a 


powerful affinity for water. 
8961, To Obtain Fluoric Acid. The 
anhydrous acid is made by distilling powdered 


fluor-spar with twice its weight of oil of vitriol 
in a leaden, or better, a silver alembic, the 
pipe of which fits into a bottle of the same 
material, surrounded with ice. But as it is 
usually required in a diluted state, water 
equal in weight to the spar may be put into 
the receiver. Great care must be taken, as 
the acid, both in its gaseons and liquid form, 
is very destructive. 

’ $962, Chloric Acid. This is a yellow- 
ish liquid, smelling like nitric acid; it sets 
fire to paper or other dry organic matter. It 
js a compound of chlorine and oxygen, and in 
combination with bases forms CHLORATES. 


3964. Perchloric Acid. A colorless 
liquid of about 145 specific gravity, which 
fumes slightly in the air, attracts moisture, 
and. distills wnchanged at about 392° Fabr. 
(Cooley.) With bases it forms PERcHLO- 
RATES. 

3965. To Obtain Perchloric Acid. 
To finely powdered perchlorate of potassa 
contained in a retort, add about } its weight 
of strong sulphuric ‘acid, previously diluted 


DICK'S ENCYCLOPEDIA 


with an equal weight of water. At about 
284° Pahr., vapors of perchloric acid pass 
oyer and condense in the receiver. (Cooley.) 
No organic matter should be used as a lute 
for the joints of the apparatus; if any be need- 
ed, it should be of ee By distilling the 
concentrated liquid acid with oil of vitriol at 
a gentle heat, crystals of perchloric acid will 
be deposited on the neck of the retort and in 
the receiver. These crystals fuse at 113° 
Fabr., and are very deliquescent. (Booth.) 
$966, Butyric Acid. A thin, colorless, 
oily liquid, soluble in water and alcohol; 
specific gravity .963; boils at 327° Fahr. It 
may be procured from the butyrate of mag- 
nesia by adding a little sulpburie acid in qnan- 
tity not quite sufficient to decompose the whole 
of the butyrate used; filter and distill the 
clear liquor, when the product will be butyri¢ 
acid, from which the water may be removed 
by chloride of calcium. It forms butyrates 
with some of the bases. (See No. 1625.) 
967. Malic Acid. Malic acid is very 
soluble in water, slightly deliquescent, has a 
pleasant acidulous taste, and, when nentral- 
ized with the bases, forms salts called malates, 
When kept fused for some time at a low heat, 
it is converted into paramalic or fumaric 
acid; and when quickly distilled, it yields 
maleic acid, while famaric acid is left in the 
retort. Malic acid forms with bases, MALATBS; 
maleic acid, MaLEaTES. Take the juice of the 
fruit of the mountain ash, immediately after 
it has turned red, but still unripe; heat it to 
the boil aq point, skim, filter, nearly nev- 
tralize with ammonia, and precipitate with 
a solution of 1 part of acetate of lead to every 
72 parts of juice; filter, and again precipitate 
with nitrate of lead; allow the whole to stand 
until it forms a mass of crystals, then well 
wash, dry, powder, suspend in water, and de- 
compose by a current of sulphuretted hydro- 
gea ;, again filter, neutralize with ammonia, 
ecolor with animal charcoal, a second time 
precipitate with nitrate of lead, and decom- 
pose the resulting nitrate of lead by sulphur- 
etted hydrogen; lastly, filter, evaporate and 
crystallize, (Tinelter.) | Mr. Everett pro- 
poses the juice of the feaf-stalks of garden 
rhubarb as @ source of malic acid. One im- 
perial gallon of this juice contains 11,139 
ars. of dry malic acid. The stalks should 
be pecled before pressing out the juice, as the 
cuticle contains much color. Everett's pro- 
cess is as follows: Neutralize with hydrate of 
lime, boil, filter, precipitate with nitrate of 
lead, allow it to stand for a few hours, boil, 
cool, filter, decompose the precipitate with 
sulphuric acid, avoiding excess, throw down 
the excess of lead from the supernatant por- 
tion with sulphuretted hydrogen, evaporate, 


and crystallize. Malic acid is also obtained 
from the juice of.apples and several other 
sorts of fruit, 


3968. Iodic Acid, A compound of iod- 
ine and oxygen, forming ropaTss with the 
Dases. It is deliquescent and very solublo in 
water, and detonates with inflammable bod- 
ies like the nitrates and chlorates. 

$969. To Obtain Iodic Acid. Dis- 
solve iodate of soda in sulphuric acid in con- 
siderable excess, boil for 15 minutes, and set 
the solution aside to crystallize. 

Or: Iodine, 1 part; strongest (monobydra- 
ted) nitric acid, 4 parts; mix, and apply a 
gentle heat until the color of the iodine dis- 
appears, then evaporate to dryness and leave 
tho residuum in the open air at a temperature 
of about 59° Fabr. When, by attracting 
moisture, it has acquired the consistence of a 
syrup, put it into a place where the tempera- 
ture is higher and the air drier, when, in a 
few days, very fine white crystals of rhom- 
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boidal shape will form. 

Mr. A. Connell’s method is as follows: Put 
50 grains of iodine into a large, tall flask: 
add 1 ounce of fuming nitric acid, boil, and 
as the iodine sublimes and condenses on the 
sides of the flask, continually wash it back 
again with the acid. Continue this until 
none of the iodine remains unchanged. Then 

our tho whole into a shallow evaporating 
ish, and evaporate to dryness. Redissolve, 
and again evaporate till all the nitrous acid is 
got rid of 

3970. Hydriodic Acid. This is acom- 

ound of iodine and hydrogen. In gaseous 
Erm it is colorless, fumes in the air, and is 
very soluble in water. In liquid form, when 
strong, it is very liable to change, and should 
be kept in well stoppered bottles. In combi- 
nation with bases it forms MIYDRIODATES. 
Tho hydriodates may be easily formed by 
saturating the acid with the oxides or hydrates 
of the bases, or more economically, by acting 
on the bases in water, with iodine. When the 
hydriodates are deprived of their water, they 
are true roprDes; that is, simple combina- 
tions with iodine. (See No. 3853.) 

8971. To Obtain Hydriodic Acid. 
Pour a little water over some periodide of 
phosphorus, previously put into a small glass 
retort, and apply a gentle heat, when gaseous 
hydriodic acid will be evolved, and phosphoric 
acid remain behind. The gas may be either 
collected over mercury or passed into water, 
when ligt hydriodic acid will be formed. 

Or: Placo iodide of barium in a retort, and 
decompose it with sulphuric acid, when pure 
hydriodic acid will be evolved. 

3972, Dilute Hydriodic Acid. Take 
1 troy ounce iodino in fine powder. Mix 30 
grains of the iodine with 5 fluid ouncos dia 
tilled water in a tall glass-stoppered 4 pint 
bottle, and pass into the mixture hydrosul- 
phuric acid gas until the color of the iodine 
entirely disappears, and a turbid liquid re- 
mains. Next, gradually add the remainder of 
the iodine, stirring at the same time. Again 
pass the gas through tho liquid until it be- 
comes colorless, and decant it into a small 
matrass which it must_nearly fill; boil it un- 
til i consey to give off the oor of hydrosul- 
phuric acid, and filter through paper, passing 
sufficient distilled water through the filter to 
bring tho filtered liquid to 6 fluid ounces. 
Keep it in a well-stoppered bottle. (U.S. 
Ph.) 


lkalies. Substances which possess 
the property of neutralizing acids and 
Combining with them in fixed proportions, 
forming salts, and for the most part of turn- 
ing the vegetable blues to greens, and yel- 
low turmerie paper brown. The’ principal 
alkalies ava soda, potassa, andammonia. ‘Tho 
first bas been called the mineral, the second 
the vegetable, and the third the volatile 
alkali; but this distinction is naw obsolete, 
Soda and potassa have also been called the 
fixed alkalies, frum their permanence in the 
fire. The alkalies are strictly metallic oxides. 
The salts of the alkalies, both alone and car- 
bonated, are generally freely salnble in water. 
The methods for ascertaining the strength of 
alkuligs und their solutions will be found 
under Alkalimetry, No. 83. 
3974. Potassa. Pure potash (not the 
otach of commerce, which is an impure car- 
honate of potassa), is the oxide of potassium. 
It oceurs in two forms, anhydrous und ity- 
drated potassa. As @ general distinction, the 
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term potash applies to the crude commer- 
cial, and potassa to the more purified or 
chemical preparations. 

ye us Potassa. This is a 
volatile, fusible, white substance, intensely 
corrosive, and passing into the hydrate of po- 
tassa when moistened with water. It is 
obtained by the combustion of potassium in 
hot dry air. 

8976. Hydrate of Potassa. Hydrated 
or caustic potassa, when perfectly pure, is 
white, solid, very soluble in water and in al- 
cohol, yery deliquescent, and corrosive. To 
obtain it, evaporate solution of potassa rapid- 
ly in an iron vessel over the fire until ebulli- 
tion ceases and the potassa melts, Pour this 
into suitable moulds, and, when cold, put it 
into stoppered bottles. 

3977. Tests for Potassa. Potassa 
may be distinguished from the other fixed 
alkalies (soda and lithia), by affording, when 
in solution, a white crystalline precipitate 
(cream of tartar) with an excess of tartaric 
acid; and a yellow one with bichloride of 
platinum. The flame of burning alcohol con- 
taining potassa has a reddish tint; soda colors 
it yellow. 

3978, Soda, This substance bears the 
same relation to its metallic base, sodium, 
that. Sore does to potassium, but its basic 
and alkaline action are rather less powerful 
than those of potassa. 

8979. To Obtain Soda. Pure soda 
and hydrate of soda (caustic soda) are ob- 
tained from carbonate of soda in a similar 
manner to the same preparations of potassa. 
Cane soda is occasionally called sodic hy- 

rate. 

3980. Tests for Soda, The flame of 
burning alcohol containing soda is of a yellow 
color. ‘Hydrate of soda, after it has deli- 
quesced in the air, speedily resolidifies by the 
absorption of carbonic acid, forming carbonate 
of soda, a salt marked by being easily crys- 
tallizable, and rapidly efflorescing in dry air. 
In solution, soda is not precipitated by tar- 
taric acid. ' With sulphuric acid it yields a 
by its taste (intensely bitter) and 
form (six-sided prisms, transparent, and ex- 
tremely efflorescent) is easily recognized as 
sulphate of soda (Glauber's salt). 

Ammonia. Pure ammonia is an 


known as gpints of hartshorn, or water of 
ammonia. As nsually met with in the form 
of a semi-crystalline whitish mass, commonly 
called smelling salts, it is combined with car- 
bonic scid and water, forming a sesquicar- 
bonate of this base. According to the theory 
of Borseliua, aminonia should be the oxide of 
ammonium, a supposed but undiscovered 
metal. Its presence can alwuys be detected 
by its pungent odor. i 

3982. To Obtain Ammonia. Mix un- 
slacked limo with an equal weight of sal-am- 
monine, both dry and in fine powder; intro- 
duce the mixture into 4 glass retort, and join 
the heak by a collar of India-rubber to a glass 
tube about 18 inches long, which must lie 
horizontally, and have its beak bent up ready 
to be placed under a glass jar, on the shelf of 
@ mercurial pneumatic ron Heat being 
applied by means of a spiritamp, and the air 
coutained in the apparatus having been ex- 
pelled, the gas may bo coll for use, 
‘Ammonis cannot be dried by means of chlo- 
tide of calcium. 

3983, Lithia. This is the oxide of lith- 
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ium; is caustic, alkaline, and sparingly solu- 
ble in water. One of ie most remarkable 
roperties is its power of corroding platinum. 
Fn the form of the hydrate it is white and 
translucent, does not deliquesce, but absorbs 
carbonic acid and becomes opaque, It is to 
be obtained from various minerals, and is also 
found in some mineral waters; among which 
is that of the Gettysburg spring. Pure lithia 
may be obtained y decomposing sulphate of 
lithia by acetate of baryta, and by expelling 
the acetic acid from the filtered solution by 
eat. 

3984. Tests for Lithia. It colors the 
flame of alcohol containing it a carmine red. 
It is distinguished from potassa and soda by 
its phosphate and carbonate being only spar- 
ole soluble in water; from baryta, strontia, 

dime, by forming crystallizable and soluble 
salts with sulphuric or oxalic acid; and from 

esia, by the solution of its carbonate ex- 
hibiting an alkaline reaction. 
ye This alkaline earth is 
the oxide of barium, and is found abundantly 
in the form of native sulphate and carbonate 
of baryta. With the acids it forms salts 
Which are all moro or less white; except the 
sulphate, they aro soluble in water, or in 
dilute muriatic acid, and are extremely poi- 
sonous. 

8986. To Obtain Pure Baryta. Ignite 
pure crystallized nitrate of baryta in a capa- 
cious porcelain crucibie, until red vapors 
cease to be evolved. This forms o grayish 
white mass or powder, which, on the addition 
of water, slacks like lime, but with the evolu- 
tion of more heat. 

8987. To Obtain Hydrated Baryta, 
It may be precipitated from a solution of 
either nitrate or chloride of barium, by addin, 
to it a solution of Eure potassa or soda, col- 
Jecting and drying the precipitate, 

Tt is obtained in ergstals, by boiling o 
strong solution of sulphuret of barium with 
successive portions of black oxide (protoxide) 
of upper, andll (e canwel to! pivaia black pre: 
cipitate with a salt of lead. The liquid, after 
filtration, yields crystals of hydrate of baryta 
on cooling, 

8988. Test for Baryta. Its solutions 
give an immediate clear white precipitato 
with dilute sulphuric acid, which is insoluble 
in both acids and alkalies. 

$989. Strontia. An alkaline earth, the 
oxide of a metal called strontium, It greatly 
resembles baryta. Hydrate of strontia is 
freely soluble in boiling water, and the satura- 
ted solution deposits crystals on cooling. The 
solution exhibits an alkalino reaction, and, 
like baryta. is precipitated white by sulphuric 
acid and the alkaline sulphates and carbon- 
ates. It is distinguished from baryta by its 
inferior solubility and by its soluble salts giv- 
ing a red tinge to flame, while the salts of 
baryta import a yellow tinge. ‘The salts at 
strontia may all be prepared by dissolving the 
native carbouals in the respective acids. The 
nitrate is the only one met with in com- 
merce, and is employed to form colored fire- 
works, 

3990. Magnesia, An alkaline earth, 
the oxide of the metul maguesiuwm, in the fore 
of a very light, white, odorless and tasteless 
powder, almost insoluble in cold and boiling 
water. It slowly absorbs carbonic acid from 
the atmosphere. With the acids it forms 
salts, most of Which may be mude by the 
direct solution of the earth, or its hydrate or 
carbonate. It dissolves in hydrochloric aci 
without effervescence. Neither bicarbonate 
of potassa nor chloride of barium throws 
down anything from the solution. It turns 
turmeric paper brown when moistened. 
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3991. To Obtain Magnesia. Expose 
carbonate of magnesia in a crucible to a fall 
red heat for2 hours, or till the powder eus- 
pended in water does not effervesce on tho 
addition of muriatic acid. On the large scale, 
covered crucibles, made of porous earthen: 
waro, are employed as the containing vessels, 
and the heat is applied by placing them in a 


sort of furnace or oven heated with coke. 
3992. Test for Magnesia. Magnesia 
is precipitated as a bulky white hydrate, by 


ure alkalies; and as a bulky white carbonate 

yy thu carbonates of potassa and soda. Both 
the above precipitates dissolve in nitric and 
moriatic acid, forming salts which are very 
deliquescent, and soluble in alcohol. 

Solutions of magnesian salts are not preci- 
pitated by tho alkaline sulphates or sulphuric 
acid, nor, when very dilute, by oxalate of 
ammonia, By these tests it may be distin- 
guished and ‘separated from lime. Theso 
tests distinguish it from the other earths, and 
its insolubility in alkaline solutions marks its. 
difference from alumina, 

8993, Lime. A highly acrid, alkaline 
and caustic carth, less insoluble in cold than 
in hot water, It is the oxide of calcium. 
When heated to a high degree, it becomes in- 
tensely Inminous, and is well known in use as 
the caleium light, 

3994, To Obtain Lime, Lime, or quich- 
Time, 18 obtained by exposing limestone, or 
chalk; which ore carbonates of lime, to a red 
heat. Shell-lime is got in the same manner 
from tho shells of the oyster and other shell- 
fish. When sprinkled with water, heat is gen- 
erated, and the lime, combining with the water, 
crumbles down into a powder, which is hy: 
drate of lime, or slacked lime. 

3995. Tests for Lime, The alkaline 
carbonates, phosphates, oxalates, and sul- 
phates, occasion white precipitates in solutions 
of lime. ‘The precipitates occasioned by the 
first threo tests are soluble in dilute nitric or 
muriatic acid; that by the last is insoluble in 
those menstrua, but soluble in solution of 
salt and not reprecipitated by dilute sulphuric 
acid. 


Oxalate of ammonia or potassa is the most 
delicate test of lime. If the substance under 
examination be a solid, dissolve it in muriatic 
acid, filter, evaporate to dryness, redissolye 
in water, and test as above. All the soluble 
salts of lime tinge the flame of alcohol of an 
orange color, but this may be confounded 
with the color produced by the salts of 
strontia, 


Lxaloids, substances of a vegeta- 
ble origin, analogous to the alkaline 
bases, in which the medicinal activity of the 
plants in which they are found appear to re- 
side. (Cooley.) Among the natural organic 
8, OF loids, the following are the 
Principal, as enumerated by Professor Fownes. 
3097.’ “Morphine or Morphia. ‘This is 
the chief active principle of opium. The 
morphia of commerce is a white crystalline 
jowder; but when crystallized in alcohol, 
forms brilliant, prismatic, transparent, and 
colorless crystals, which turn nitric acid red. 
In powder, unlike strychnine, it is fusible 
without decomposition, and strongly decom- 
poses iodic acid. It is insoluble in ether, 
scarcely soluble in water, and freely soluble 
in alcohol. Potassa and’ ammonia precipi- 
tate morphia from the solutions of its salts. 
3908. To Find the Percentage of 
Morphia in Opium. An excellent process 
for ascertaining the quality of opium is to 
boil an infusion of 100 grains opium with 25 
grains quicklime, made into a milk with wa- 
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ter; to filter while hot, saturate with a dilute 
hydrochloric acid, and to precipitate the 
morphia by ammonia. After expelling any 
excess of ammonia by heat, the precipitate is 
collected, dried, and weighed ; the weight in 
grains will nearly represent the percentage of 
morphia in the opium. 

An alkaloid found 


8999. Narcotine. 
in the insoluble portion of opium, and forms 
small, colorless, brilliant erystals, which give 
to nitric acid an orange tint. 

. Codeine, or Codeia. Obtained 
from hydrochlorate’ of morphia, in colorless, 
transparent, eight-sided crystals, which do not 
color nitric acid red. 

4001. Thebaine, or P: hine. 
‘This is also obtained from opium in colorless 
needles like those of narcotine. It does not 
color nitric acid red and is much less soluble 
in water than codeine. 

4002, Cinchonine, or Cinchonia, This 
ia the active principle of Peruvian bark, con- 
{ained in the largest quantity in the pale bark, 
It crystallizes in small, brilliant, transparent, 
four-sided prisms, insoluble in ether. Cin. 
chonicine and cinchonidine are other varie. 
ties of this alkaloid, 

4003. Quinine, or Quinia, This is also 
obtained from Peruvian bark, being found 
in largest quantity in the yellow variety of 
the bark. It crystallizes in small white nee- 
dles, It may be distinguished from cinchonino 
by the form of its crystals, and its solubility 
in ether. 

4004. Quinoidine, or Amorphous Quinine, 
is a yellow or brown resinous mass, identical 
in composition with quinine, Quinicine and 
quinidine aro also varieties of quinine. (See 

fos. 4025, &c.) 

4005. 'Strychnine, or Strychnia, This 
is an alicaloid’ contained in nux vomica, and 
some other yegetable substances. Crystal- 
fzes in small, brilliant, eight-sided crystals 
insoluble in absolute alcohol, and slightly 
soluble in water. It suffers decomposition 
on fusing, and does not decompose iodio 
acid; it may be thus distinguished from mor- 


phine. 

|, Brucine, or Brucia. Is ob- 
tained from the same sources as strychnine, 
and resembles it in many respects, but is 
readily soluble in all strengths of alcohol, and 
insoluble in water. Brucine turns nitric acid 
red, which becomes violet on the addition of 


protochloride of tin. 
. Veratrine, or Veratria. The 
alkaloid principle of cevadilla seeds, and of 


white hellebore. When pure, it is a white 
powder; but as usually met with, the powder 
is yellowish or greenish-white, insolable in 


water. 

4008. Colchicine, Extracted from the 
seeds of the common meadow saffron; has 
similar properties to veratrine, but is crystal- 
line, and soluble in water. 

4009, "“Harmaline, A substance form: 
inj lowish prismatic crystals, obtained 
frem the Peganten Harmala, a plant abound 


silky needles. 

4011. Theobromine. A white crystal- 
line powder obtained from the cacao-nuts 
from which chocoiateis prepared. Its proper- 
ties are somewhat similar to theine. 

4012. Xanthine. A white powder, 
which may be obtained from guanine, which 
it resembles in its properties. It dissolves 
easily in ammonia or potash. 
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4013. Creatine. This alkaloid, called 
by some kreatine, is a crystallizable substance 
obtained from the juice of the muscular fibre 
of animals. It forms brilliant, colorless pris- 
matic crystals. Creatine is a neutral body 
combining with neither acids nor alkalies, 
By the action of strong acids it is converted 
into creatinine, a poworful organic base, 
with a strong alkaline reaction, and forming 
erystallizable salts with acids. Creatine, treat- 
ed by boiling with a solution uf baryta, pro- 
duces Sarcosine. 

4014. Sarcine. This base is a constitu- 
ent of the flesh of animals. It forms in 
delicate white microscopic needles, soluble 


with difficulty in cold water, easily in boiling 


water. It is obtained from tho same source 
as creatine. (See No. 4013.) 
4015. Guanine.  bisse obtained from 


0. It ix a colorless, crystalline powder, 
insoluble in water, alcohol, ether or ammonia, 
By treating guanine with mnuriatic acid and 
chlorate of potassium, guanidine is obtained 
in colorless crystals, readily soluble in water 
and alcohol. 

Guanine, Sarcine, and Xanthine greatly re- 
semble one another, 

4016. Berberine, An alkaloid crystal- 
lizing in fine yellow needles slightly soluble 
in water, extracted from Barberry root. 

4017. Piperine, An alcoholic extract 
of pepper forming colorless or yellowish crys- 
tals, “Insoluble in water. 

4018. Conine, or Conia. An alkaloid ex- 
tract of hemlock,’ in the form of a volatile, 
oily liquid. It evolves an odor of hemlock 
‘on being moistened with o solution of po- 


sa. 

4019, Nicotine, or Nicotia. This is 
also a volatile, oily, acrid liquid, soluble in 
water, ether, alcohol, and oils,” Nicotine, 
moistened with solution of potassa, evolves 
a strong odor of tobacco. 

0. Sparteine, ‘An alkaloid obtained 
from broom, also a volatile, oily liquid. 
Conine, nicotine, and sparteine are similar in 
character, being very poisonous, possessin 
strong alkaline reaction, and forming crystal 
lizable salts with tho acids, 

4021. Balicine. A white, crystalline 
substance, found in ‘the bark and leaves of 
several kinds of poplar and willow; but most 
abundantly in the white willow and the as- 
pen. Itis obtained by the careful evapora- 
tion of an in‘usion in cold water. 

4022. To Obtain Alkaloids, Some of 
these substances require special processes for 
extracting them from the substances in which 
ther are found, but, the following methods 
will apply for general purposes : 

‘When ‘the base is insoluble in water, non- 
volatile, and existing in tho plant in an insol- 
uble form. Boil or macerate the bruised 
plant in water acidulated with muriatic acid, 

ter, neutralize the acid with an alkali, (am: 
monia, lime, or magnesia), and collect’ the 
piscipitate, Which must bo ‘purified by reso. 
futioa in dilute acid, digestion with animal 
charcoal, and subsequent. crystallization or 
precipitation by an alkali; or the first precip- 
itate may be purified by dissolving it repeat- 
edly in alcohol. 

en the base is insoluble in water, and 
non-volatile, but existing in the plant in a 
soluble state. Boil or macerate in hot water 
as before; filter and preetpitate by adding an 
alkali; purify as | 

‘When the baso is solublo in water, and 
non-rojatile. Make an infusion with a dilute 
acid (muriatic); concentrate by a gentle 
heat; treat the liquor with potasca and 
ether (conjointly) ; decant and evaporate. 

When the base is both soluble in water and 
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volatile. The vegetable or its exivact may 
be mixed with pot: and distilled: th 
product, neutralized osalic or sulpburic 
acid, carefully evaporated to dryness, and 
digested in alcohol, and this solution agitated 
with potassa and ether; the ethereal solu- 


tion thus formed, if carefully evaporated, 


leaves the base nearly pure. It may bo 
further purified by cuutions distillation. 
4023. Tests for Dist ing Al- 
kaloids. Perchloride of gold is a decisive 
test of certain vegetable alkalies. The follow- 


ing are the colors of the precipitates which it 
produces with tho salts of the annexed alkalies 
dissolved in water; quinine, buff-colored; 
cinchonine, sulphur-yellow ; shine, yel- 
low, then bluish, and lastly, violet; in this 
last state the gold is reduced, and the precip- 
itate is insoluble in water, alcohol, the caustic 
alkalies, and sulphuric, nitric, or hydrochloric 
acids; brucine, milk, coffee, and then choco- 
late-brown ; strychnine, canary-yellow; tara- 
trine, slightly ‘greenish-yellow. All’ theso 
precipitates, with the exception mentioned, 
are very soluble in alcohol, insoluble in ether, 
and slightly soluble in water. Among the 
reactions of chloride of gold, there are two 
which appear to be especially important: 
they are those which occar with morphine 
and brucine; these are sufficiently marked to 
prevent these alkalies from being mistaken for 
each other, and also yield pretty good char- 
acteristics ‘for distinguishing bracine from 
strychnine, 

4024, Alkaloids Detected by Picric 
Acid. Hager has found that this acid pre- 
cipitates various alkaloids from their solu- 
tions, such as bracine, strychnine, veratrine, 
quinine, cinchonine, and ‘some alkaloids of 
opium.’ Morphine and atropine, however, are 
precipitated only from neutral and concentra- 
ted solutions, and the precipitate dissolves 
pretty easily in water. Glucosides, casein, 
and psendo-morphine resist the action of the 
pieric acid. 

4025. Quinometry, The method of 
estimating the quantity of quinine in cinchona 
bark and the salts obtained from it. Tho 
following tests give very accurate results in 
examining the bark; and the ealts are tested 
in the same way, but the result is not quite 
so accurate, as it includes any quinidine (see 
‘No. 4028) that may be present in the quinine; 
and makes, therctore, the apparent richness 
of the sample greater than it really is. 
(Cooley.) 

4026, Test for the Strength of Qui- 
nine, Makea decoction of 100 grains of bark 
in 2 fluid ounces distilled wate>; filter, and 
precipitate with a sufficient quantity of a con- 
centrated solution of carbonate cf soda. Heat 
the fluid until the precipitate is dissolved ; 
and when cold, dry and weigh it. It should 
weigh 2 grains or nore, and dissolve entirely 
in a solution of oxalic acid. To render the 
result strictly accurate, the bark should be 
exhausted with ether, and the mixed soln- 
tions evaporated. Salts of quinine may bo 
tested in the same manner. (Cooley.) 

4027, Test for the Percentage of 
Quinine in Bark, &c. haust 100 grains 
of bark with acidwlated water; filter the so- 
lution, and render it alkaline with liquor of 
potassa: nest agitate it with about } its 
volume of chloroform, anid alluw it to repose 
a short time; the chloroform, bolding the al- 
kaloid in solntion, sinks te the bottom of the 
vessel in a dixtinet stratum, from which the 
supernatant liquid must be separated by de- 
cautation; the chloroturmie solution, either 
at ence or after being washed with a little 
cold water, is allowed to evaporate, and the 
weight of ‘the residuum in grains gives the 
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centage of richness of the sample. Ether 
Pray bo used instead of chloroform, bat the 
ethereal solution will form the upper stratum 
instead of the lower. This test is also appli- 
cable to the salts of quinine, but with restric- 
tions referred to in No. 4025. (Rebourdain.) 

4028, Quinidine. An alkaloid found in 
qninia which has been prepared by precipita- 
tion. It is distinguished from quinine by 
not striking a green color when treated with 
chlorine followed by ammonia, as quinine 
does. In medicinal character its powers are 
comparatively feeble. It is present in nearly 
all the ordinary sulphate (disulphate) of 
quinine as sold, either throngh careless pre- 
paration or wilful adulteration, and is not de- 
fected by, and consequently included in, the 
results. of the usual tests for quinine. (See 
Nos. 4025, §c.) Cinchonine is another fee- 
bler alkaloid also found in quinia. 

4029. Ure’s Test for the Presence 
of Quinidine or Cinchonine in Quinine. 
This test is applicable to quinine salts gener- 
ally, but more especially refers to tho sul- 
phato (disulphate) of quinine, Place 10 grains 
‘of tho salt into a strong test tube, furnished 
with a tightly-fitting cork; add 10 drops of a 
mixturo of 1 part sulphuric acid and 5 parts 
water, and 15 drops water, accelerating so- 
lution by a gentle heat. When dissolved and 
entirely cooled, add 60 drops officinal sul- 
phuric ether with 20 drops spirits of am- 
inonia, close the test tube with the thumb, 
and shake it well; cork the tube clusely and 
shake gently from time to time, so that tho 
bubbles of air may readily enter the layer of 
ether. If the salt bo free from, or contain no 

ater proportion than 10 per cent. of guisi- 

ino, it will be entirely dissolved; while on 
the surface of contact between the two strata 
of fluid, the mechanical impurities only will 
be separated. From this it appears that 10 
grains of tho salt may contain 1 grain of 
quinidine, and still a complete solution take 
place; but, in this case, the quinidine will 
shortly begin to crystallize in a]: of ether. 
If more than 10 BS, cent. of quinidine be 
present, there will be found an insoluble pre- 
cipitate between the strata of the fluid. If 
this be quinidine, it will be dissolved by the 
addition of other, while cinchonine (see 
No. 4002) will be unaffected. 


@S,_ A general term applied to all 
aériform or permanently elastic fluids, 
excepting the compound of oxygen and nitro- 
n constituting the atmosphere, which is 
istinguished from the other gascous bodies 
by the namo of air. . 4072.) Gases 
for chomical purposes are usually generated 
ina bottle of glass ur other appropriate ma- 
terial; or, where the application of heat is 
necessary, in aretort. A connecting tube of 
convenient shape is fitted air-tight into the 
neck or beak of the generating vexsels, 
through which the gas is led into receiving 
youel. ‘These are usually bottles, with ac. 
curately fitting stoppers. 

4031. Pneumatic Trough. A vessel 
or tank nearly tilled with water, provided 
with a shelf placed 1 or 2 inches below tho 
surface, The receiving bottles are first im- 
mersed in and filled with the water and then 
placed neck downwards on the shelf, which 
is furnished with holes to allow of the passago 
of the gas into the receivers from the connect- 
ing tube, the end of which is. brought imme- 
diately under one of the holes. For gases 
which aro cacily absorbed by water, mercury 
or some other fluid is necessary in place of 


DICK'S ENCYCLOPEDIA 


the water. As the gas ascends into the re- 
ceiving bottle, the water is displaced; when 
full, and the gas begins to escape, the bottle 
should be closed with a greased stopper, and 
removed from the trough. 

4032. To Find the Weight of a Gas. 
Multiply the specitic gravity of the gas by 
3004 (the weight in grains of 1060 cubic-inches, 
of air), the product will be the weight of 1000 
cubic inches of the gas. 

4033. To Prevent the Escape of Gas 
from India-Rubber Tubing. India-rnb- 
ber tubing is slightly permeable to gas. The 
amount which escapes through the walls of 
the tube is very small; but it may be advis- 
able sometimes to render an escape impossi- 
ble. This can be done by giving the tuing a 
thin eoating of a vamish made by dissolving 
1} parts molasses and 2 parts gum-arabic in 
7 parts of white wine and 3} parts strong al- 
cohol. The molasses and gum must first be 
dissolved in the white wine, and the alcohol 
must be added very slowly, constantly stir- 
ring the mixture, or the gum will be thrown 
down. 

4034, Oxygen. An elementary gas, 
colorless, tasteless, odorless, and incombusti- 
Dle, having a specific gravity of about 1.057, 
Oxygen enters largely into the composition of 
all uature; being a constituent part of the at- 
mosphere (see Vo. 4072), upon whieh it confers 
the power of supporting life and combustion ; 
und water, present more or less through the 
whole world, contains about 88 per cent. by 
weight, or 33 per cent. by volume, of oxygen ; 
it constitutes also a portion of the majority 
of the mineral bodies that form the bulk of 
our globe. It is a powerful supporter of com- 
bustion, and its presence is essential to the 
existence of snimal and vegetable life. Oxy- 
gen unites with certain other bodies in fixed 
proportions to form a class of acids distin- 
guished as oxygen acids or ozacids. (See 
No. 3853.) 

4035. To Obtain Oxygen Gas. Heat 
in a retort or flask, finely powdered chlorate 
of potassa, mixed with about one-fourth its 
weight of black oxide of manganese. The 
gas inust be collected by attaching a tube to 
the flask, and passed into a receiving bottle 
in a pnenmatic trough. (See No. 4031.) 

Or: Take chloride of potassa, or red oxide 
of mercury, expose it to the heat of a spirit- 
lamp, in ‘a suitable vessel, and collect the 


Make a clear solution of the powder in 
water, put it into any convenient flask pro- 
vided With a perfurated cork and tobe, and 
pour in a few drops of a solution of nitrate or 
chloride of cobalt, and set it to boil. The 
gax, as it is evolved, ix collected in a receiving 
bottle. (See No. 4031.) 

4037. To Obtain Oxygen Without 
Heat, According to M. Boettger, oxygen 
ean be obtained in avery pure state by em- 
poring. binoxide of barium and peroxide of 
lead. ‘Take equal parts of theso substances 
and pour on weak nitric acid; the reaction 
commences immediately, and the gas can be 
collected as usual over cold water. (See No. 


8. Pure Oxygen for Inhalation. 
Bliot recommends for the preparation of oxy- 
gen gas, to be used in medicine, the employ- 
ment of a mixture of equal parts of peroxide 
of barium and peroxide of lead. By pouring 
dilute nitric acid upon these salts, there is a 
violent offervescenco and a copions oyolution 
of pure oxygen gas. For greater security, 
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the gas nee be afterwards washed in water. 
As very little heat is necessary, the operation 
can be performed in any stout bottle, thus 
dispensing with the usual retorts. For great 
purity, the first portion of gas that evolves 
should be allowed to escape, as it contains 
the air which was in the apparatus. 

4039, To Obtain Oxygen on the 
Large Scale, Nitro is exposed to a dull red 
heat in an iron retort or gun barrel; 1 pound 
of nitre thus yields about 1200 cubic inches 
of oxy; en, slightly contaminated with nitro- 
gen. { re. 

4040. Tests for Oxygen. It is distin- 
poised from other gases by yielding nothing 

at pure water when mixed with twice ite 
volume of hydrogen and exploded, or when a 
Jet of hydrogen is burned in it. "A recently 
extinguished taper, with the wick still red 
hot, instantly inflames when plunged into 
this gas. A small spiral piece of iron wire, 
ignited at the point and suddenly plunged 
into # jar of oxygen, bums with great bril- 


Haney dnd rapidity. 
ie . A gaseous element, 


ydrog 

colorless combust le, and ‘the lightest of 
ponderable bodies, its’ specific gravity bein, 
only 06935. Tt is a constituent part (about 
12 per cent. by weight, and 67 per cent. by 
yolume) of water. According to Dumas, “it 
is a gaseous metal, as mercury is a liquid met- 
al.” It forms an ingredient in all ies that 
possess the power of burning with flame; it 
urns with @ pale blue flame, and, in combi- 
nation with carbon, constitutes the illuminat- 
ing gas in general use. In contact with 
spongy platinum it inflames spontaneously ; 
and, from its extreme lightness, is the best 
means employed for inflating balloons, It is 
one of the most useful elements in the ma- 
terial world. Hydrogen forms, with other 
bodies, a class of acids called hydrogen acids 
or hydracids. (See No. 3853. 

» To Obtain uydroren Gas, 
Hydrogen gas is readily procured by pouring 
on ents of zinc, ina glass bottle, or 
flask with a bent tube, or retort, some dilated 
sulphuric acid (1 measure of strong acid to5 
of water). It may be collected oyer water. 
If zinc be not at hand, fine iron wire, or the 
turnings or filings of iron, may be substituted 
for it. "To procure gas of great purity, dis- 
tilled zinc must be used, and it is advisable to 
pass the gas first through alcohol, and then 
through a concentrated solution of pure po- 
tassa, Care must be taken that all the air fa, 
been driven ont of ¢ vessel before any 
light is applied, oran explosion will ensue. 

4043, nese) Method of Obtainin; 
Hydrogen. Take quicklime, slack it, let 
cool and crumble into a dry’ hydrate; then 
uiix it with chareoal, coke, or peat, and heat 
inaretort. The hydrate of lime (slacked lime) 
gives up the water that was used in slacking 
it, and becomes quicklime. The water is de- 
composed into hy open and carbonic acid, and 
these two gases can be separated by passing 
them through water, or the carbonic acid may 
be economized by employing it in the manu- 
facture of bicarbonates. The quicklime can 
be again slacked and used as often a3 required. 

4044. Hydrogen Gas for loons, 
For this purpose hydrogen may be obtained. 
by pouring slightly diluted muriatic acid upon 
an equal weight of zine, in a covered vessel 
having a emall tap or stop cock in the top for 
filling the balloons. The vessel shonld be 
made of lend, to prevent corrosion. 

4045. To Estimate the Buoyant Paw- 
erof Balloons. It will take about 12 cu- 
bie foot of the hydrogen gas, uscd for infla- 
ting balloons to balance or suspend 1 pound 
in the air. The rule used for balloons is as 
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follows: The specific gravity of the gas com- 
pared with the air is .0693; 1 cubic foot of 
air weighs 527.04 grains, the cubic foot of gas 
weighs 36.93 grains; and therefore there are 
527.04-36.93=490.11 grains difference between 
the air and gas in one eubic foot. | Multiply 
this difference by the number of cubic feet 
the balloon, and divide by 7,000. This wil 
give the capacity or buoyancy of the balloon, 
th pounds; then subtract the weight of the 
balloon and car. 

4046, For Obtaining Hydrogen in 
Quantities. Place iron wire in a gun-bar- 
rel, or a porcelain tube, open at both ends, to 
one of which attach a retort containing 
water, and to the other a bent tube, connect 
ed with apneumatic trough. The gun-barrel 
must now be heated to redness, and the water 
in the retort brought intoa’state of brisk 
ebullition, when the vapor will be decompos- 
ed, the oxygen being absorbed ly. the iron, 
and the hydrogen escaping into the gas re- 


ceiver. The gas evolved may be purified, if 
desired, by passing it through alcohol, &c. 
(See No, 4042.) 

4047. Tests For H; Hyaro- 


n isrecognized by its combustibility ; by the 
Lat coleeretiiatdiaaes by producing water 
only when burnt in air or oxygen; by extin- 
guishing the flame of other ‘bodies; and by 
exploding when mixed with half its weight of 
oxygen and fired. ( Cooley.) 

4648, Carburetted Hy: There 
are two leading gascous compo of carbon 
and hydrogen, known as carburetted hydro- 
gen, and distinguished as light and heavy. 

‘The light carburetted hydrogen is often abun- 
dantly disengaged in coal mines, and called 
methane, and Filed damp. It consists of 2 
equivalents of hydrogen and 1 of carbon, and 
burns with a cllowich flame. This gas also 
escapes in bubbles from the mud on the bot- 
tom of stagnant pools, combined with car- 
bonic acid, from which it may be freed by 

g throngh milk of lime, or o solution 
of caustic putassa, ( Cooley.) It has a spe- 
cific gravity of about .559. (Fownes,) 

Heavy carburetted hydrogen is a combina- 
tion of 3 equivalents of carbon and 2 of hydro- 

mn (4 carbon and 4 hydrogen—Booth ), and 

urns with a white luminous flame; it isa 
little lighter than air. having o specific gravity 
of 981. It is also called £thine. 

4049, To Obtain Light Carburetted 
By . When 2 crystallized ace- 

‘of soda, 2 parts dry hydrate of potassa, 
and 3 parts powdered quicklime, are strongly 
heated in a or retort, this gas is abund- 
antly evolved, and may be collected over 

. (See No. 4031.) 

4050. To Obtain Heavy Carburetted 
Hydro; Heavy carburetted hydrogen is 
Prepare by heating in a retort 1 part of alco- 

ol with 6 or 7 of oil of vitriol until it black- 
ens, and conducting the mixed gases through 
milk of lime, which retains the sulphurous 
aeid; and afterwards through oil of vitriol, 
which absorbs water, other, and aleohol. This 
may also be prepared by passing the vapor 
of toiling alcohol through a ‘micture of 10 
parts oil of vitriol and 3 parts water, heated 
to ebullition (320° to 330° Fabr.), and purify- 
{ng the vapor as before, : 

1. Olefiant Gas. A name given to) 
heavy carburetted hydrogen, arising from its 
producing, in combination with chlorinc, an 
cily-looking liquid. It is the presence of this 
gas which gives the illuminating power to 
eoal-gas, which is a combination of light, 
heavy, and other hydrocarbons. 

4062. Sulphuretted H, nm A 
compound of hydrogen and sulphur; a color- 
Jess gas, possessing 8 powerful odor of rotten 
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eggs; zpecila gravity 1.171; it is absorbed by 
water, forming liquid sulphuretted hydrogen, 
or hydrosulphuric acid. It is a powerful poi- 
son. Being considerably denser than air, it 
may be poured from its generating bottle into 
cavities, a scheme succesfully employed by 
M. Tkenard to destory rats in their holes, a 
method equally applicable to other yermin. 
It forms saling compounds with the alkalies, 
and the earths termed HYDROSULPHATES or 
HYDROSULPHURETS, ant it precipitates metallic 
sulphurets from solutions of most, of the nict- 
als; hence its valuo as a test. Air containing 
welee of sulphuretted hydrogen will sensibly 
blacken a piece of white paper, moistened 
with a solution of acetate bf lead, Sulphu- 
retted hydrogen is the active ingredient in the 
sulphurous mineral waters. 
53. To Ovtain Sulphuretted Hy- 
Mix together 2 parts of iron filings 
with 1 of sulphur into a thin pap with water, 
and heat it gently in an iron vessel, Combi- 
nation takes place with the evolution of 
heat forming sulphuret of iron. Cover it till 
cold. On this compound, contained in a glass 
bottle, or other suitable apparatus, pour sul- 
phurie acid previously diluted with’7 parts of 
water. If moro acid be afterwards required, 
dilute the stron; acid with only 4 of water. 
The resulting gas is absorbed by water, and 


ver, and also by its precipitating arsenious 
acid yellow, tartar emetic orange, and the 
salts of lead’ black. 


4055. Phosphuretted Hydrogen. This 
is @ gaseous combination of phosphorus and 
hydrogen; colorless, very fetid, slightly solu- 
ble in water, and burns witha white flame, 
It has a specific gravity of 1.24. 

4056. To Obtain Phosphuretted Hy- 
drogen. ‘The pure gas may be cvolved by 
gently heating hydrated phosphorus acid in & 
sinall retort, and collecting it by a pneumatic 
trough. (See No 4031.) 

‘Tho spontaneously inflammable variety of 
this gas is made by boiling Phosphorus with 
solution of potash in a small retort, the beak 
of which is kept under water: as each bubble 
of gas rises from the water, it inflames, and 
forms a ring of white smoke, which dilhtes as 
it ascends. The spontaneous inflammability 
of the gas, when mixed with atmospheric air 
or oxygen, renders caution necessary in its 
preparation. 

057. aiiSogen or Azote. An ele- 
mentary gaseous body. Pure nitrogen isa 
colorless, odorless, tasteless gas, neither com- 
bustible nor capable of supporting combustion 
or respiration. It is neutral to test paper, 
does not affect lime water, and is only slightly 
absorbed by pure water. Liebig places its 
specific gravity at 0.9722, Berzelius at 0.976. 

4058. Tests for Nitrogen. It is rec- 
ognized by its purely negative qualities, and. 
by its forming nitric acid when mixed ‘with 
oxygen, and exposed to the clectric spark ; 
or when o jet of hydrogen is burnt in tho 
mixed gazes. (Cooley.) 

4059. To Obtain Nitro; Atmos- 
pheric air mar be made to y ail uniimited 
supply of nitrogen, by exposing it to the ac- 
tion of substances hich combine with its 
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oxygen. By burning a small piece of phos- 
phorus, placed on a capsule floating on tho 
water in a pneumatic trough, under a large 
bell-glass, and allowing it to stand over 
water afew hours, nearly pure nitrogen is ob- 
tained, which inay be farther purified by agi: 
tating it with solution of pure potassa. Te 
inay be dried by passing it racks concentra- 
ted oil of vitriol, 

Nitrogen may be evolved by passing chlor- 
ine gas into a solution of pure ammonia, and 
drying, as before, through sulphuric acid. 

‘Another plan, well recommended, is to 
heat bichromate of ammonia in a retort. 
‘The evolved nitrogen is deprived of all aque- 
‘ons vapor by sulphuric acid as abore, or bj 
letting it stand over fused chloride of cal- 
cium. 

4060. Protoxide of Nitrogen. This 
gas is also called nitrous oxide, aud is largely 
wed by inhalation, under the name of laugh- 
ing qas, to produco insensibility to pain. It 


is colorless. possesses aa_ngrecablo odor, and 
asweetish taste, At 45° Fabr., and under o 
pressure of £0 atmospheres, itis liquid. Its 


specific gravity is 1.5241; it supports combus- 
tion, and is absorbed by water. Its most re- 
markable property is its action on the system 
whon inspired. ‘A few deep inspirations are 
usually succeeded by a pleasing state of ex- 
citemént, and a strong propensity to laughter 
and muscular exertion, which soon subside, 
‘without being folowed’ by languor or depres- 
sion. Its effects, however, vary with different 
constitutions. 

4061. To Prepare Laughing Gas. 
Evaporate a solution of nitrate of ammonia 
until a drop of the fused mass placed on o 
cold plate instantly solidifies; cool, break the 
lump into pieces, and place it in a stoppered 
bottle. For use, a portion is introduced into 
‘a glass retort, and heat applied by means of a 
spirit lamp. As soon as the heat reaches 480° 
Fahr., protoxide of nitrogen is evolved, and 
may bo collected in bladders, gas bags, a gaso- 
meter, or in the pneumatic trough over warm 
water. (Sce No. 4031.) Should white fumes 
appear within the retort after the evolution of 

@ gas has commenced, the heat should be 
lowered, as, when heated to about 600°, ni- 
trate of ammonia explodes with violence. 
Nitrous oxide may also be made in the same 
way from crystallized nitrate of ammonia, or 
by’ exposing nitric oxide for some days over 
iron filings, but it requires great eat in its 
preparation. 

4062, Test for Pure Laughing Gas. 
When pure, it is colorless, has an agreeable 
odor, and does not affect a solution of nitrate 
of silver. 

4063. Carbonic Acid. An. invisible 
acidulous gas, formed by the union of 1 
equivalent of carbon with 2 of oxygen, having 
a specific gravity of 1.524, and highly soluble 
in water. Its general properties and the 
mothods of obtaining it will be found in Nos. 
3913, &c. The application of this gas to the 

urposes of wine-making, &c., is given in 
Ro. 718. The methods for obtaining carbonic 
acid gas are given in No, 3914. 

4064. Carbonic Oxide. A colorless, 
neutral gas, formed of equal equivalents of 
carbon oul oxygen, and has a specifio gravity 

.915. It bums with a pale bine flame, 
even more poisonous than carbonic 


4065. To Obtain Carbonic Oxide. 
Carbonic oxide may be obtained from carbonic 
acid gas by passing the latter over fragments 
of charcoal heated to redness iz. a tube of por- 
celain or iron. 

Also, by treating binoxalate of potassa 
with 5 or 6 times its weight of oil of vitriol 
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in a glass retort, at ao gentle heat. 

Equal weights of chalk (or carbonate of 
pois and iron filings (or charcoal), strongly 
heated in an iron retort or gun i 
evolve the gas rapidly. 

Whichever way the gas is evolved, it must 
bo passed first through a caustic alkaline so- 
lution or milk of lime, to deprive it of car- 
bonic acid, and next over dried chloride of 
calcium, to deprive it of moisture. Tt may be 
collected either over mereury or water, a3 the 
latter absorbs but very little. 

4066. Sulphurous Acid. This is a 
gascous combination of 1 equivalent of sulphur 
and 2 of oxygen, having a specific gravity of 
1.45, ond very soluble in water, which Will 
absorb 30 tiuies its Volum of tho gas, Its 

roperties, preparation, and application to the 
rts, will bo found in Nos. 304, de. 

4067. Ammonia. A highly pungent 
gas formed by the union of 1 equivalent of 
nitrogen with three of hydrogen. — Its apecifia 
gravity is 559. (See Nos. 3981, fc.) Double 
salts of ammonia are sometimes called ax- 
Mowttnets. Thus, snlphate or nitrate of cop- 
per precipitated in solution by ammonia, and 
the precipitate redissolved by an excess of 
ammonia, may be called ammoniurets of 
copper, but more correctly ammonio-sulphate, 
or ammonio-nitrate of copper. 

4068. Hydrochloric Acid. A gaseous 
acid formed of equal equivalents of hydrogen. 
and chlorine. (See Vos. 3882, Jc.) 

4069. Chlorine. An elementary a 
of ayellowish green color, a pungent, suifo 
cating odor, and an astringent taste. Its spe- 
cific gravity is 2.47, Under a pressure of 4 
atmospheres it condenses into a yellow limpid 
liquid. Its most remarkable properties are its 
power of destroying almost all animal and 
vegetable color, and the ager odor of decom- 
posing organic matter. It has a very strong 
attraction for metals, With bases ‘chlorine 
forms CHLORIDES or CULORURETS. (See No. 


.) 

4070. To Obtain Chlorine. This gas 
is obtained, for laboratory use, &c., by mixing 
together in a glass flask or retort, strong 
muriatie acid with half of its weight of finely- 
powdered peroxide of manganese. Or: Pour 
common muriatic acid, diluted with an equal 
weight of water, upon half its weight of 
chloride of lime. ' Chlorine gas is immediately 
evolved even in the cold, but much more 
rapiily on the application of a gentle heat. 
This gas must be collected in clean dry bot- 
tles by displacement. ‘The tube conducting 
the gas mist reach to the bottom of the bot- 
tle, when the chlorine, being heavier than the 
air, will displace the latter, without mixing 
with it. The bottle is known to be full b; 
the gas overflowing tho mouth, which is 
easily ived by its green color. The bot- 
tle must now be closed up with an accurately 
fitting stopper, previously greased, and an 
empty one put in its place, which iz subse- 
quently treated in like manner. To free tho 
gas entirely from muriatic acid, it may bo 
passed through water; and to render it dry, 
it may be passed over dry chloride of calcium. 
Chlorine gas may also be collected over a 
saturated solution of common sclt in the 
pneumatic trough, if the presence of moist- 
ure be no objection. (See No. 4031.) 

. Tests for Gxtorine. This pas is 
readily distinguished from other gases by its 
color, odor, and bleaching properties. Its 
aqueous solution dissolves gold leaf, and in- 
stantly blackens a piece of silrer plunged into 
it. pe orally, destroys the color of iodide of 
starch, solution of indigo, litmus, and turmeric. 
A simple method of detecting free chlorine is 
to hold a rod, dipped in water of ammonia, 


barrel, 
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over it, when white fumes of sal-ammoniao 
will bo formed; this, coupled with the prop- 
erty of bleaching colors, inay, in most casee, 
be'taken as evidence of the presenco of this 
substance. 


4072. Air. The air or atmosphere 
which surrounds the earth is a mixture (not 
combination—Fownes) of 77 parts by weight 
(or 79.19 parts by measure) ef nitrogen, and 
23 parts by weight (or 20.81 by measure) of 
oxygen. It usually contains also a variable 
amount of moisture, a very small proportion 
of carbonic acid, a trace of ammonia, and 
sometimes of carburetted hydrogen; these 
last are found incidentally in the air, in a 
variable degree. It ix the standard in the 
comparative or specific gravity of gaseous 
bodies. (See No. 47.) At 60° Fehr., and 
with tho barometer at 30 inches, 100 cubic 
inches of air weigh 30.935 grains; and v iter 
(the standard of specific gravity for fluids) 
Weighs just 816 times as much as air. 

. ‘Tests for Pure Air. A simple 
method of ascertaining the presence of im- 
purity (carbonic acid) in the atmosphere, is to 
nearly fill a glass tumbler with limewater, and 
to place it in any convenient position, as on 
the mantelpiece of a room. ‘The rapidity 
with which a pellicle forms on its surface, or 
the water becomes cloudy, corresponds to the 
amount of the carbonic acid present in the 
atmosphere that surrounds it. 

‘A little moist carbonate of lead put on a 
plate or saucer, and exposed in the same way, 
will tarn black, should any sulphuretted hy- 


Srogen be contained in the air. Thisis avery 
Gelicate test for that destructive gas 


iscellaneous Chemi- 
Ss, Itis Froporea in this place, 
to give a concise description of the chemical 
compounds referred to in the various depart- 
ments of this book. A complete list of chem- 
icals would not be necessary for the scope of 
the work, which is a purely practical one; 
such information only is therefore giren as is 
deemed nece: to render the whole thor- 
oughiy intelligible, and as complete as possi- 
ble. A considerable number of them are in- 
serted, for the sake of clearness, in connec- 
tion with the process or special purpose for 
which their use is directed. These will be 
found in their proper place by reference to the 
Invex. 

4075. Chloride of Gold. Gold unites 
with chlorine under two different proportions, 
and are distinguished asthe protochloride and 
the terchloride of gold. 

Tho terchloride of gold, or aurie chloride, 
consists of 3 equivalents of chlorine and 1 of 

and is obtained by dissolving 1 part gold 

3 parts nitro-muriatic acid (aqua-regia) ; 
evaporate until vapors of chlorine begin to 
be disengaged, and then set the solution 
aside to crystallize. It forms orange-red 
erystalling needles, or ruby-red prismatic crys- 

3 is deliquescent, and soluble in water, 
ether, and alcohol, forming adeep yellow solu- 
tion. (Cootey.) 

Tho protochloride of gold, or aurous chlor- 
ide, consists of 1 equivalent each of chlorine 
and gol, and is obtained by evaporating the 
terchloride to dryness and exposing it to a 
heat of 450° (440° Fownes) Fahr., until 
chlorine ceases to be evolved. It forms a 

ellowish-white mass, insoluble in water; but 
it is decomposed by water, slowly when cold, 
and rapidly by the aid of heat, into metallic 
gold and terchloride of gold. (Cooley) 
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4076. Tests for the Presence of Gold 
in Solutions, Protosulphate of iron gives 
a brown precipitate, which acquires a metal- 
lio lustre when rubbed. 

Protochloride of tin (preferably containing 
alittle perchloride) gives a violet, purple, or 
blackish precipitate, insoluble in muriatic 
acid. 

Sulphuretted hydrogen and hydrosulphuret 
of ammonia give a black precipitate, insoluble 
in simplo acids. 

Ammonia gives a reddish-yellow precipitate 
(fulminating gold) with tolerably concentrated 
solutions, either at once, or on boiling the li- 

uid, 
Liquor of potassa gives, with neutral solu- 
tions of gold, a similar precipitate to that 
formed by ammonia, insoluble in excess. 

4077. Fused Nitrate of Silver. Take 
3 ounces refined silver, 2 fluid ounces nitric 
acid, and 5 fluid ounces distilled water; mix 
in aglass flask and apply a gentle heat until 
the metal is dissolved. "Transfer the solution 
toa porcelain capsule or crucible, decanting 
it off a heavy black powder which appears at 
the bottum of the flask; evaporate the solu- 
tion to dryness; raixe the heat, in adark room, 
until the mass liquefies, then pour it into 
hinged brass or iron moulds furnished with 
cylindrical cavities of the size of a goose-qui 
Keep the product, which is Lunar Caustic, 
or fused nitrate of silver, in well stoppet 
bottles, impervious to the light. 

Crystallized Cor crystals of) Nitrate of Sit 
ver is obtained by’ dissolving grain silver 
(see No, 3217) in nitric acid dilated with twice 
its weight of water; evaporating tho solu- 
tion until it will crystallize on cooling very 
slowly. (See No. 3213.) 

4 Oxide of Silver, Dissolve 2 
parts nitrate of silver, and 1 part hydrate of 
potassa, each separately, in distilled water; 
mix the solution, and, alter frequent agitation 
during an hour, collect and wash tho precipi- 
tate, and dry it hy a gentle heat in the shade. 
This is more strictly the protoride of silter, 
and is in the form of a palo brown powder. 

4079. To Reduce Solid Silver from 
its Chloride, Mix together the dry chloride 
of silver in ¢ its weight of powdered black 
resin; heat moderately ina crucible until the 
flame ceases to have a greenish blue color; 
then increase the heat suddenly until tho sil- 
ver fuses into a button at the bottom of the 
crucible. Some parties recommend an ad- 
dition of little powdered calcined borax, 
sprinkled on the surface before increasing the 
heat. (See No. 3214.) 

4080. To Prepare Nitrate of Silver 
from an Alloy of Silver and Copper. 
Palm’s method, © When it is desired to pre- 
pare nitrate of silver from silver containing 
copper—coins for example—filter the nitric 
eld solution, dissolve the alloy in nitric acid, 
evaporato it nearly to the consistence of oil, 
not to dryness, and add to a part of this con- 
centrated metallic solution, $ pat of nitric 
acid free from chlorine. ‘The silver salt pre- 
cipitates in the form of crystals and the cop- 
per remains in the solution. Wash the pre- 
cipitate 2 or 3 times with concentrated nitric 
acid, and evaporate to dryness. Tho more 
concentrated the nitric acid, the more com- 
pletely is tho silver salt precipitated ; an acid 
of 1.250 specific gravity is sufficient, however, 


to separato completely the two metals. (See 
No. 3216.) 
4081. Sulphate of Silver. Prepared 


by dissolving silver in sulphuric acid contain- 
ing one-tenth of nitric acid ; or by precipita- 
ting a solution of the nitrate by another of 
sulphate of soda, It dissolves in 80 parts of 
hot water, and falls in small needles as the so- 


260 


lationcools. (Cooley). According to Fownes 
It dissolves in 88 parts boiling water. 

. Sulphuretof Silver. A greyish- 
black substance prepared by passing sulphu- 
rotted hydrogen gas through a solution of ni- 
trate of silver. It may also be obtained by 
melting sulphur and silver together. 

4083. Tests for Silver in Solution. 
Silver is entirely soluble in diluted nitric 
acid. This solution, treated with an excess 
of muriate of soda, gives a white precipitate 
entirely soluble in ammonia water, and a fluid 
which is not affected by sulphuretted hydro- 
gen, ‘The nitric solution of silver also gives 
a white cnrdy precipitate (chloride of 
with mnriatio acid, soluble in ammonia 
insolublo in nitric acid, and blackened by ex- 
posure to light. It gives white precipitates 
‘with solutions of the alkaline carborates, oxa- 
lates, and prussiates. It gives yellow preci- 
pitates with the alkaline arsenites and phos- 
Phates., With the arseniates, red precipitates. 

ith the fixed alkalies, brown precipitates. 
With sulphuretted hydrogen, a black powder. 


With-phosphorus and metallic copper or sino, 
a precpltate eontisting cfu ator 
4084. Chloride of Platinum. The 


commercial chloride of platinum is the bi- 
chloride, formed by dissolving platinum in 
nitro-muriatic acid (aqua-regia), and evapo- 
rating the solution to dryness at a gentle heat. 
It is reddish-brown, deliquescent, and very 
soluble in water and in’ alcohol, yielding 
oa colored solutions. (Cooley.) (See No. 


‘This is formed by exposin niisadat See 
a is form e dried and pow- 
dered bichloride (sea No. 4084) for some time 
to a temperature of 450° Fahr. It isa green- 
ish-grey, powder, insoluble in water, but sol- 
uble in muriatic acid. 

of Plati- 


4086. Ammonio-Chloride 

num, A solution of sal-ammoniac is added 
toa strong solution of bichloride of platinum 
(Gee No 4084), avoiding excess; the precipitate 
is collected on a filter, washed with a little 
weak alcohol, and dried at a heat not exceed- 
ing se Rabi. Tt consists of minute, trans. 

arent, yellow crystals, very feebly soluble 
Ei water, lees eovin diiute alcohol’ and in, 
soluble in acids. By heating to redness, it is 
converted into spongy platinum. (See No. 


.) 

4087. Tests for Solutions of Plati- 
num. Suiphuretted hydrogen throws down 
from neutral and acid solutions of peony 
4 blackish brown precipitate, which is only 
formed after a time in the cold, but imme- 
diately on heating the liquid. Sal-ammoniac 
and chloride of potassium give yellow crys- 
talline pi sla insoluble in acids, but 
soluble in excess of the precipitant, upon the 
application of heat, and decomposable by heat, 
with production of spongy platinum. Am: 
monia and potassa also give similar precipi- 
tates in solutions previously acidulated with 
hydrochloric acid.» (Cooley). 

4088. Subacetate of Copper. A green 
or bluish-green powder, better known as rer- 
digris, This may be made by spreading the 
mare of grapes, or pieces of cloth dipped in 
ernde acetic acid, upon plates of enpper. 
with exposure to the air for sevoral weeks 
(Fownes.) 

4089. Binacetate of Copper. Verdi- 
gris, dissolved in vinegar with the aid of heat, 
forms dark green or biue crystals of binacetate 
of copper. ‘This is the commercial acetate of 


copper. 
“4090, Ammonio-Sulphate of C 3 
A dark blue pulverulent substanes, formed by 


rubbing together 1 ounce sulphate of e r 
and {ounce sesquicarbonate of “ammouia, 
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until carbonic acid ceases to be evolved; then 
drying the product, wrapped in bibulous paper, 
in the air. 

4091. Nitrate of Copper. This con- 
sists of deep blue, very deliquescent crystals, 
obtained by dissolving pure copper in ‘dilute 
nitric acid: (See No. 97.) 

i xide of Copper—also 
known as black oxide of copper—may be 
formed by calcining metallic copper, nitrate 
of copper, or the hydrate, thrown down from 
solutions of the salts of copper by means of 
pure potassa. This preparation was formerly 
called the deutoxide of copper. It is not 
changed by heat, but readily gives ont its 
oxygen when heated with combustible mat- 
ter; hence its general use in organic analysis 
for supplying oxygen. Tt communicates a 
dee green color to glass and enamels. 
4093.“ Sulphite of Copper. To a con- 
centrated solution of bisulphite of potash add 
a cold solution of sulphate of copper, filter, 
and heat gently. 

4094, Suboxide of Copper. This is 
the red oxide of copper, obtained by heating 
together in a covered crucible 4 parts copper 

gs, and 5 parts black oxide of copper. 
(See No. 4092.) Or: Mix 100 pasts sulphate 
of copper with 57 parts carbonate of soda, 
(both in crystals), and fuse them ata gentle 
heat; cool, pulverize, add 25 parts fine copper 
filings, ram the mixture into a crucible, cover 
it over, and exposo it: for 20 minutes to a white 
heat. ‘It consists of a superb red powder 
with a metallic lustre. It is used asa pig: 
ment and a bronze, and as a stain for g) 
and enamel, to which it gives a rich red color. 
Heat converts it into the black oxide. With 
ammonia it forms a colorless solution, which 
rapidly becomes blue from the action of the 
air. (Cooley.) 

5. Peroxide of Copper. An oxide 
formed by the action of peroxitle of hydrogen 
water on the hydrated black oxide. 

4096, Sulphate of Copper. Tho blue 
Scene comaineres) is obtained from the na- 
tive sulphuret of copper (copper pyrites). 
Pure sulphate of copper is made by tho direct 
solution of the metal, or preferably, of its 
oxide or carbonate, in sulphuric acid. It con- 
sists of fine blue crystals, slightly efflorescent 
in the air. By heat it loses its water of erys- 
tallization and cranfiles into a white powder. 
(See No. 120.) 

. Chloride of Copper. Dissolve 
black oxide of copper in muriatic acid; evap- 
prate and crystallize. Tt forms greon, deli- 
quescent crystals, soluble in aleoloi, the fame 
of which it turns green; exposul to a heat, 
under 400° Fahr. it becomes anhydrous, as- 
suming the form of a yellow powder. 

4098, Ferrocyanide of Copper. Call- 
ed also Prussiate of Copper. Precipitaty a 
solution of a salt of copper (sulphate of eop- 
per, for iustance,) with another of yellow 
prassiate of potash ; collect the powder, wash 
It with water, and . Has a beautiful red- 
dish-brown color, and is sometimes used as a 
pigment. 

4099. Tests for Copper Solutions. The 
solutions of copper possess a blue or green 
color, which they zetain, even when considera- 
bly diluted with water. 


‘With caustic potassa they give a light blue 
bulky precipitate, turning ‘blackish-brown or 
black on boiling the liquid. 

Ammonia and carbonate of ammonia pro- 
duce a bluish-white precipitate, soluble in 
excess of ammonia, yielding a rich deep blue 
solution. 

The carbonates of potassa give a similar 
precipitate to the last, but insoluble in excess 
of the precipitate. 
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Ferrocyanide of potassium gives a reddish- 
brown precipitate. Sulphuretted hydrogen 
and hydrosulpharet of ammonia give & black- 
ish-brown or black one. % 

‘A polished rod of iron, on inmersion in an 
acidulated solution, quickly becomes coated 
with metallic copper. 

4100. Delicate Test for Iron and 
Copper. The alcohol tincture of logwood 
wil produce a blue or bluish-black tint in 
water which has been run through iron or 
‘copper pipes, when neither tincture of galls, 
sulphocyanide, nor the ferrid and ferrocyan- 
ides of potassium show any reaction. 

4101. Acetate of Lead. Acetate of 
lead should be completely soluble in distilled 
water, and when the lead is exactly precipi- 
tated with dilute sulphuric acid, or by sulphu- 
retted hydrogen, the clear supernatant liquid 
should be wholly volatilized by heat without 
residue. Sulphuric acid poured on acetate of 
lead evolves acetic vapors. Acetate of lead 
is powerfully astringent. Take 4 pounds 2 
ounees oxide of lead (litharge), acetic acid 
(specific gravity 1.048), and distilled water, of 
each 4 pints; mix the fluids, add the oxide, 
dissolved by @ gentle heat, strain, evaporate, 
and crystallize. On the large scale it is usu- 
ally prepared by gradually sprinkling oxide of 
lead into strong vinegar, heated in a copper 
boiler rendered negative-electric by having a 
largo flat pieco of cag soldered within it, con- 
stant stirring being employed until tho acid is 
saturated, whon the mother liquors of a 
former process may be added, the whole 
heated tu the builing point, allowed to settle 
till cold, decanted, evaporated to about the 
spooific gravity 1.266 or 1.267, and then run 
into salt-glazed stonowaro vessels to crystal- 


lize, ‘The best proportions are, finely pow- 
dored litharzo 13 parts, and acetic acid speci- 
fic gravity 1.0482 to 1.0484, 23 parts. These 


ingredients should produce about 384 parts of 
crystallized sugar of lead. A very slight ex- 
cess of neid should be preserved in the liquid 
during tho boiling and crystallization, to pre- 
vent the formation of auy basic acetate, 
which would impede the formation of regular 
crystals. 

4102. Chloride of Lead. This is a 
white crystalline powder, called also muriate 
of lead,” Precipitate a solution of 19 ounces 
acetate of lead in 3 pints boiling distilled 
water, with a solution of 6 ounces chloride of 
sodiuin in L pint boiling water; when cold, 
wash and dry the precipitate. It may be ob- 
tained in brilliant colorless needle-shaped erys- 
tals, by dissolving finely powdered lithatge 
in boiling dilute hydrochloric acid. Filter 
while hot, and the crystals form on cooling. 

4103. Iodide of Lead. Acctate of lead, 
9 ounces; water, 6 pints; dissolve; iodide of 
potassium (pure), 7 ounces ; water, 2 pints; dis- 
solve. Adil the latter solution to the former, 
wash and dry the precipitate, and keep it from 
the light. Or: Iodide of potassium and ni- 
tate of lead, of each 1 ounce; dissolve each 
separately in } pint of water, mix, collect the 

recipitate in aiuslinor linen filter, and wash 
it with water; then boil it in 3 gallons water, 
soured with pyroligneous (acetic) acid, 3 fluid 
ounces; let the solution settle (still keeping 
the liquid near the boiling point), and decant 
the clear; as the water cools, the iodide will 
subside in brilliant golden yellow lamelle, or 
minute crystals, 

‘The latter is the best process, as any ad- 
hering oxide of lead is dissolved out by the 
acid. (Cooley). 

Al Chromate of Lead. To a fil- 
tered solution of acetate or nitrate of lead, 
add a filtered solution of chromate of potassa, 
as long as a precipitate forms, which is col- 
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lected, washed with water, and dried. This 
forms chrome-yellow. (See No. 2705.) 

4105. Dichromateof Lead. Boil pure 
carbonate of lead with chromate of potassa in 
excess, until it_ assumes a proper red color; 
then wash it with pure water, and dry it in 
the shade, ‘This is the, pigment known as 
chrome-red. (See No. 2706.) 

106. Li . Litharge is an oxido 
of lead prepared by scraping off the dross that 
forms on the surface of melted lead exposed 
to a current of air (dross of lead), and heating 
it to a fall red, to melt out any undecomposed 
metal. The fused oxide in cooling forms a 
yellow orreddish semi-crystalline mass, which 
Teadily separates into scales; these, when 
ground, constitute the powdered litharge of 
commerce. Litharge is also prepared by ex- 

sing red lead to a heat sufficiently high to 
Riso if, and English litharge is obtalnedas @ 
secondary product by liquefaction, from ar- 
gentiferous lead ore. The litharge of com- 
merce is distinguished by its color into lith- 
arge of gold, which is dark colored and im- 
pure, and litharge of silver, which is purer, 
and paler colored. ‘The dark color of the for- 
mer is chiefly owing to the presence of red 
lead. In grinding litharge, about 1 pound of 
olive oil is usually added to each 1 ewt., to 
prevent dust. Litharge is employed in phar- 
macy, to make plasters and several other 
preparations of lead; by painters as a dryer 
for oils, and for various other purposes in the 


arts, 

4107. Nitrate of Lead. Lithargo, 4) 
ounces; diluted nitric acid, 1 pint; dissolve 
by a gentle hent, and set the solution aside to 
crystallize, Employed as external application 
in cutaneous affections, dc. A very weak s0- 
lution is an excellent remedy for chapped 
hands, &ec. 

4108. Tests for the Presence of Lead 
in its Solutions. The presence of lead in 
solutions may be recognized by the effects 
produced Ly the following reagents : 

‘The addition of sulphuretted hydrogen, 
hydrosulphuret of ammonia, or tho alkali 
sulphurets, to a solution containing lead, gi 
black precipitates, insoluble in cold dilut 
acids, ics, alkaline sulphurets, andeyanile 
of potassium. 

Caustic potassa or soda gives a white pre- 
cipitate, soluble in excess of the precipitant. 

“Ammonia throws down a white precipitate, 
insoluble in excess, from all the solutions of 
lead salts, except that of tho acetate. 

Dilute sulphuric we excess, also solu- 
tions of the sulphutes, give a white precipitate, 
insoluble in dilute nitric acid, but Joluble ina 
solution of potassa, 

Chromate of potassa gies a yellow precip- 
itate, whose soluble qualities are the same as 
that from sulphuric acid last mentioned. 

Todide of potassium gives a yellow precipi- 
tate, soluble in acctic acid, a solution of 
tassa, alcohol, and boiling water; from boilin 
water it is deposited in small, briliiant, gold- 
en-yellow scales, as the liquid cools. (See 
also Nos. 2604, &.) 

4109. To Prepare Chloride of Zinc. 
Dilute 1 pint hydrochloric acid with 1 quart 
‘water, add to it 7 ounces zinc in small pieces; 
when the effervescence is nearly finished, ay 
By heat until bubbles cease to be evolved; 
lecant the clear and evaporate to dryness. 
Fuse the product in alightly covered crucible, 
by red heat; pour it out on a flat, smooth 
stone, and, when cold, break it into small 
ieces, and preserve it in a well-stoppered 


ttle. 
Amm ide of Zinc. 


4110. i 
By dissolving 68 paris chloride of zinc and 
parts sal-ammoniac, a crystallizable salt 
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is formed, which dissolves oxides of copper 
and of iron, and is useful in tinning or zincing 
those metals. 

4111, Chloride of Zinc. Dissolve 2} 
troy ounces zinc in small pieces, in suficient 
muriatic acid; strain the solution, add 60 
grains nitric acid, and evaporate to dryness. 
Dissolve the mass in 5 fluid ounces water, add 
60 grains chait, and let the mixture stand for 
24 hours; then filter, and evaporate to dry- 
ness. Lastly, fuse the dry mass, pour it out 
on a flat stone, and, when it has congealed, 
break the mass in pieces and keep in a well- 
Stopper bottle. (U.S. Disp.) 

12. Precipitated Carbonate of Zinc. 
Take 12 troy ounces each sulphate of zine 
and carbonate of soda; dissolve each separate- 
ly in 4 pints water; mix the solutions and let 
the powder subside; pour off the liquid, wash 
the precipitate with hot water until tho wash- 
ings aro nearly tasteless, and dry with a gen- 


fleheat, (U.S. Ph.) : 
4118, Tutty Powder. Impure oxide 
of zine. It is a substance which collects in 


the chimneys of the furnaces in which the 
ores of sinc are smelted. 

4114, To Prepare Pure Sulphate of 
Zinc, Mix 4 ounces laminated or granulated 
xine with 3 fluid ounces oil of vitriol, and 1 
pint water, in a porcelain capsule, and wher 
as coases to be evolved, boil for 10 minutes, 
filter through muslin, and evaporate to dry- 
ness; uext dissolve it in 1 pint water, agitate 
this solution frequently during 6 hours with ¢ 
ance prepared chalk, and filter ft; add to 
the filtered solution 1 fluid drachm each com- 
mercial nitric acid and dilute sulpburie acid ; 
evaporate the mixture until a pellicle forms 
on the surface, and set it aside to crystallize; 
Cry the c son bibulous paper without 
heat, and preserve them in a bottle. The 
mother liquor will yicld more crystals by 
further evaporati: This substance is ala 
known as white vitriol. 

4115. eyane le of Zinc. Add a rolution 
of cyanide of potassium to a solution of pure 
sulphate of zinc; wash and dry the precip- 
itate. 

4116, Flowers of Zinc. This is ob- 
tained by the rapid combustion of zinc in a 
deep crucible, placed sideways in a furnace, 
so that the flowers (oxide of zinc) may be col- 
lected as they form. 

Oxide of Zinc. Place carbonate 
of zine in a covered clay crucible, and expose 
to avery low red heat, until a portion taken 
from tho centre of the mass ceases to effer- 
yesce on being dropped into dilute sulphuric 
acid. ‘his is the commercial zinc-white. 
(See No. 2696.) 

4118. Tests for the Solutions of Zinc. 
‘The solutions of zinc are precipitated white by 
the pure alkalies and carbonate of ammonia, 
Dut are completely redissolved by excess of 
the precipitant. The carbonates of potassa 
and soda give a permanent white precipitate 
of carbonate of zinc. Hydrosufphuret of 
ammonia also gives a white precipitate, and 
so does sulphuretted hydrogen when the sola- 

jon is quite neutral. Prussiate of potash 
es a gelatinous white, or bluish-white pre- 


cipitate. 

4119. Protoxide of Tin. Usually 
termed oxide of tin. Precipitate a solution 
of protochloride of tin with carbonate of po- 
tassa, wash and dry the powder at a heat 
under 166° Fabr., with as little exposure to 
the airas possible, It is a white or greyish- 
white powder, soluble in acids und in the 
pure fixed alkdlics, If it be heated in an atmo- 
sphere of carbonic acid it loses its water and 
changes to a dense black powder, which is 
anhydrous protoside. (Cooley.) 
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Obtained by adding potassa, or an alkaline 
carbonate, to a solution of porchloride of tin. 
This substance is also known as Stanntc acid; 
hence, its compounds with alkalies are some- 
times called sTANNATES, Itis soluble in acids, 
and in pure allaiies. If grain tin be heated 
in a test tube with nitric acid, the tin is con- 
verted, with evolution of yellow fumes, into a 
white powder, peroxide of tin. ‘The’ nitre 
acid will convert the tin into an oxide, but it 
cannot combine with the oxide produced. 
(Stéckhardt.) From this it appears that 
nitrate of tin is a misnomer, 

4122. Tin or Polishers’ Putty. Melt 
tin with rather more than an equal quantity 
of .eaa, then rapidly raise the heat till the 
mixture is red hot; the tin will thon be 
thrown off in dross, which should be removed 
agit forms. This dross is the perozide of tin, 
or tin putty; tho dross may be calcined until 
it becomes whitish, and then reduced to 


powder. 

4123. Protochloride of Tin. Muriate 
of tin is obtained by distilling a mixture of 
chloride of mercury and tin in fine powder. 
Itis Frey, solid, rosin-like, fusible, and volatile. 

Cooley. 
‘ ‘194 Perchloride of Tin. Called also 
Bichloride and Permuriate of Tin. ‘The pure 
dichloride is obtained by heating the proto- 
chloride in chlorine gas, or by distilling a 
mixturo of 8 parts of grain tin ‘with 24 parts 
of corrosive sublimate, when o very volatile, 
colorless liquid comes over, which was form- 
erly called Libavius’ fuming liquor, A solu- 
tion of the bichloride or permuriate of ti 
obtained by dissolving tin in nitromuriatic 
acid. This solution is much used by dyers, 
under the name of Spirits of Tin, Dyers’ 
Spirits, de. (Sco Nos. 107, gc.) For’ this 
purpose, the acid is best made by mixing 2 
parts of muriatic acid with 1 part cach of 
nitric acid and water, all by measure. (Lie- 
big). Tho tin should bo added by degrees, 
one portion being allowed to dissolve before 
adding another; as, without this precaution, 
the action is apt to become violent, the tem: 
rag rise, endl peroe of tin to be depos- 
ited. (See No. 108.) A process which has 
been highly recommended, is to prepare a 
simple solution of the protochloride, and to 
convert it into the bichloride, either by the 
addition of nitric acid and a gentle heat, or 
by passing chlorine through it. 

4125. Tests for the Salts of Tin. 
‘The salts of tin are characterized by the ful- 
lowing general properties: Ferroprussiate of 
Potash giyes a white precipitate, | Hydrosul- 
phuret of potash, a hrown-hlack with the 
protoxide, and a golden-yellow with the per- 
oxide. Gulls do uvt affect the solutions of 
theso salts. Corrosive sublimate occasions a 
black precipitate with the protoxide salts; a 
whito with tho poroxide, A plato of lead 
frequently throws down metallic tin, or its 
oxide, from the saline solutions. Chloride of 
rotoxide solutions, the 
Cassius. Chloride of 


urate together 3 parts sulphuret of antimony, 
and 2 parts black sulphuret of mercury. 

4127. of Antimony. Throw 
wwdered sulphuret of antimony, by spoon- 
Rats, into an ignited tubulated retort that has 
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potash), and heat until it acquires a proper 
color; then cool and powder it. Crocus of 
antimony is sometimes sold for the above, but 
the latter is prepared by deilagrating equal 
parts of antimony and ‘saltpetre (nitrate of 
wtassa), a stnall portion at a time, and tho 
fased mass, separated from the dross, reduced 
to fine powder. (Cooley.) 

129. Potassio-Tartrate of Anti- 
mony. Commercial Tartar Emetic, Take 2 
troy ‘ounces oxide of antimony, and 2 troy 
ounces Litartrate of potussa, both in very fino 
powder; mix them together, and add them 
to 18 fluid ounces boiling distilled water in a 
glass vessel. Boil for 1 hour, filter while hot, 
and set aside to crystallize. Dry the crystals, 
and keep in a well-stoppered }wttle. B 
further cvaporation the mother-water wil 

‘ield more crystals, which should be praced 
by a second crystallization. (U. 8. Ph.) 

4130. Oxide of Antimony. Insert 4 
troy ounces sulphuret of antimony in very 
fine powder into a quart flask; add 18 tro' 
ounces muriatic acid, and digest in a sand- 
bath until effervescence ceases. ‘Then remove 
the bath and add 600 grains nitric acid, and 
when nitrous fumes cease to be given off, and 
the liquid has grown cold, add it to + pint 
water, and filter, Pour the filtrate gradually 
into 12 pints water, constantly stirring, and 
wash the precipitate twice by decantation, 
using each time spirits water; drain it throught 
muslin, and then wash it with water until the 
washings cease to have an acid reaction. 
Add 1 fluid ounces water of ammonia, and, 
after standing 2 hours, filter through wet 
muslin, and wash with distilled water as long 
ag the washings form a precipitate with nitrate 
of silver. Then dry with a gentle heat on 
bibulous paper. (U. 8. Ph.) A ish- 
white powder, insoluble in water, soluble in 
muriatic and tartaric acids. 

4131. Butter of Antimony. The li- 
quid chloride of antimony, commercially 
known by this name, is usually made by dis- 
solving crude or roasted black antimony in 
muriatic acid with the addition of a Little 
nitric acid. It usually contains pernitrate of 


iron, 

4182. Sulphuret of Antimony. The 
black sulphuret (tersulphuret) of antimony is 
prepared from commercial sulphuret of anti- 
mony or by elutriation, in the same manner 
as directed for prepared chalk. (Sce No. 1292.) 
The commercial suphuret is obtained fro 
the native gray antimony ore by fusion; this 
separates the sulphuret from the less fusible 
earthy matter; it is then run into cakes, 
(Cooley.) ; 

Mixtures of an aciduluted menstruum or sy- 
rup with a sulphuret of antimony, are apt to 
disengage sulphuretted hydrogen, when there 
ia much of theni, if kept in a warm room. 
The rule should be to preparo as small a 
quantity as possible, and to keep the bottle 
cool. (Eumacl.) 


4133, Penta-Sulphuret of Antimony. 
Called also golden sulphuret of antimony. 
Boil together for some hours 72 parts tersul: 
phuret of antimony, 68 parts dry carbonate of 
soda, 52 parts fresh hydrate of lime, and 13 
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arts sulpht 
ize, Redii 


Dis- 
lve ounces bismuth in 3 fluid ounces ni- 
tric acid, previously diluted with 2 fluid oun- 
ces distilled water; then add 3 quarts cold 
water, and allow the white precipitate to sub- 
side. Afterwards decant the clear liquor, 
ne je aoa and dry it by a gentle heat. 

4136. Oxide of Bismuth. Tho anhy- 
drous oxide is mado by exposing the nitrate 
or subnitrate to gentle ignition in a erucible. 
This is a straw-yellow colored powder. ‘The 
hydrated oxide ‘is a rich-looking white pow- 
der, obtained thus: Dissolve 2 pounds bis- 
muth in 24 pounds nitric acid, and drop it 
gradually into a solution of 3 pounds carbon- 
ate of potassa in twico it weight of water, 
rendered eaustio by previous treatment, with 
quicklime (see No. 101); wash the precipitate 
well with cold water. 

4137. Tests for the Salts of Bismuth. 
‘Tin, copper, iron, and zinc throw down bis- 
outh from its solutions in the metallic state. 
Ifa salt of bismuth be heated with carbonate 
of soda by the flame of a blowpipe, a bead of 
the metal, surrounded by a crust of yellow 
oxide, is obtained. The brittleness of the 

under the hammer distinguishes it from 
lead. ‘The salts of bismuth are mostly devoid 
of color; some are soluble, others insoluble. 
‘Tho soluble salts redden litmus paper; and, 
when the solution contains but little free acid, 
and is largely diluted with water, a subsalt, 
more or loss soluble, is deposited. This pro- 
Pre forming subsalts is very characteristic. 

ins. 


-) 

4188. Chloride of Mercury. _ This 

Bey ion is usually known as calomel, 

by means of a eand-bath, 24 troy ounces 
mereury with 36 troy ounces sulphuric acid, 
until a white mass is left. Rub this, 
when cold, with 24 ounces mercury in an 
earthenware mortar until thoroughly mixed ; 
add 18 troy ounces chloride of sodinm, tritu- 
rate until the globules of mercury cease to 
appear, and sublime the mixture. Reduce 
the sublimate to a very fine powder and wash 
it with boiling distilled water until the wash- 
ings afford no precipitate with water of am- 
monia, and dry it. (U. 8. Ph.) 

4189. Bichloride of Mercury. The 
corrosive sublimate of the drug stores. Boil 
24 troy ounces mereury in 36 troy ounces sul- 
phurié acid, by means‘of a rand-bath, When 
cold, rub the dry white mass with 18 troy 
ounces chloride of sodium in an earthenware 
mortar; then sublime with a gentle heat. 
(U. 8. Ph.) 

4140, Whito Precipitate. This is the 
ammonio-chloride of mercury, and is prepared 
by dissolving, with heat, 6 ounces bichloride 
oF merenry (corrosive suhlimate) in 3 qnarte 
distilled water; when cool, add 8 fluid oun 
ces liquor of ammonia, frequently shaking it. 
Wash the precipitate with water, and dry it. 
It is used to make an ointment for skin dis. 
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eases; also to destroy small vermin. 

4141. Red Precipitate. Red oxide or 
binoride of mercury is how used in medicine 
as an escharotic, also to induce salivation. 

ssolve 4 ounces bichloride of mercury in 
6 pints water; add 28 fluid ounces liquor of 
potassa; wash the precipitate in distilled 
water, and dry by a gentle heat. 

4142. Chloride of Me: and Am- 
monia. This is obtained by triturating to- 
gether equal parts of bichloride of mereury 
and sal-ammoniac. This addition of sal-am- 
moniac renders the corrosive sublimate more 
soluble in water, for use in lotions and injec- 
tions. 

4143. Black Precipitate. Protoxide 
of mercury is obtained by agitating together 
I ounce calomel with 1 gallon lime-water ; de- 
canting the clear liquid after subsidence, and 
waohing the sediment with distilled water, 
after which it is dried on bibulous paper. 

4144. Protonitrate of Mercury. Mix 
together in a wide-bottomed glass vessel, 
equal parts of quicksilver and nitric acid 
(specific gravity 1.32); after digestion for 24 
hours in a cool place, remove the ¢ js that 
have formed, wash them with a little nitric 
acid, drain them, and keep from the air in a 
stoppered bottle. (Paris Codex.) 

45. Tests for the Salts of Mercury. 
The salts of mercury are all volatilized at a 
dull red heat—give a white precipitate with 
prussinte of potash, a black one with sul- 
phuretted hydrogen and hydrosulphurets, an 
orange-yellow one with gallio acid, and with 
a plate of polished copper, a white coat of 
metallic mercer 

Solutions of the protosalts of mercury yield 
a grey or black precipitate with alkalies, a 
yellowish or greenish-yellow one with iodide 
of potassinm, “a white one with mariate of 
soda. 

Solutions of the persalts of meroury yield 
with caustic alkalies, yellowish reels reci- 
pitates; with alkaline carbonates, a brick-red 
one; With fodide of potassium, a scarlet one. 

4146, Sulphate of Iron. Commercial 
sulphate of iron is known also as Copperas, 
Green Vitriol, Shoemakers’ Black, &e. For 
medicinal purposes it requires some prepara- 
tion: Mix 1 fluid ounce sulphuric acid with 
4 pints water; add 4 pounds commercial sul- 
phate of iron, and 1 ounce iron wire; digest 
with heat and occasional agitation until the 
sulphate is dissolved; strain while hot, and 
set asido so that erystals may form ; evaporate 
tho mother-liquor for more crystals, and dry 
the whole. (Cooley.) 

4147, Sulphuret of Iron. Mix to- 
gether 4 parts sublimed sulphur, and 7 parts 
iron filings. Heat ina crucible ina common 
fire till the mixture begins to glow ; then re- 
move the crucible from the fire, and cover it 
up until tho reaction is at an end and the 
whole has become cold. 

4148. Bisulphuret of Iron. This is 
found in large quantities iu mineral form, and 
is known as Jron pyritey. It may also be ob- 
tained by projecting a tmistury ul’ 5 parts sul- 
phur, and 4 parts iron filings, into a red-hot 
crucible, excluding the air as much as possi- 
ble. It’ melts easily, and takes sharp casts, 
and may be colored red with vermilion. 

4149. Hydrated Protosulphuret of 
Len nie 13 OL es insoluble abe OR 
rapidly decomposed by exposure tothe air. A 
nentral solution of protosulphate of iron made 
with recently boiled or distilled water, is pre- 
cipitated by adding a solution of hydrosul- 
phuret of ainmonia, or of sulphuret of potas- 
sium. Collect the precipitate on a filter, 
wash it as quickly as possible with recently 
boiled water, squeeze in a linen cloth, and 
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preserve in its pasty stato under water. 

This preparation of iron is proposed by 
Mialhe as an antidote to the salts of arsenic, 
antimony, bismuth, lead, mercury, &c., and 
to arsenious acid, more especially to white 
arsenic and corrosive sublimate. On contact 
with the latter substance it is instantly con- 
verted into protochloride of iron and sul- 
phuret of mercury, two comparatively inert 


4150, Hydrated Persulphuret of 
E ersulphuret of 
Iron. Prepared by adding, very gradually, 
‘a diluted solution ofsulphuret of potassium, or 
of hydrosulphuret of ammonia, to a neutral 
solution of persulphate of iron, collecting, &e., 
the precipitate, in the same way as in hydra- 
ted protosulphuret of iron. Bouchardat and 
Sandras recommend this persulphuret a3 a 
substitute for the protosulphuret, to which, 
they say, it is preferable. 

151. Protoxide of Iron. Dry protox- 
ide of iron is a black powder; in its hydrated 
orate be ne) and when expend te the air 
rapidly absorbs oxygen, assumin; a grey 
is-greon color, aad then a brownish-rel, 
which is much’ brightened by exposure toa 
red heat, at tho same time that its solubility 
inacids is considerably lessened. The salts of 
protoxide of iron have a greenish color, but 
Yield nearly colorless solutions, except when 
concentrated. The white hydrate is precipi- 
tated from solutions of the protosalts of iron 
by tho pure alkalies. (Coolcy.) 

4152. Tests for Solutions 
of Protoxide of Iron. When acidulated 
they are not precipitated by sulphuretted hy- 

on; even neutral solutions with weak 
acids are incompletely precipitated; whilst 
alkaline solutions are precipitated of a black 
color. 

Neutral solutions are precipitated black by 
hydrosulphuret of ammonia, 

Ammonia and potassa give a greenish-white 
precipitate ually becoming green, and 

en brown inthe air. ‘The presence of ammo- 
nigcal salts interferes with theso tests, 

Forrocyanide of potassium (yellow prussiate 
of potash) gives a nearly white precipitate, 
becoming gradually blue in tho air, and im- 
inediately so on tho addition of a little weak 
nitric acid or chlorine water. 

Perrideyauido of potassium (red prussiate 
of potash, produces a rich deep blue precipi 
tate, insoluble in mnriatic acid. In highly 
dilute solutions the effect is only a deep biu- 
ish-green coloration. 

Aurochloride of sodium gives a purple pre- 
cipitate ; and phosphate of soda a blno one. 

Cochineal freed from fat by ether, and then 
digested in water (or very weak spirit), gives 
a eascawtiek’ is oolcca eat ty oes 
tosalts of iron. 

4153. Anhydrous ioxide of 
Iron. A pure anhydrous sesquioxide is ob- 
tained by precipitating a solution of sesqui- 
sulphate or sesquichloride of iron with am- 
monia in excess, and washing, drying, and 
igniting the rosulting hydrated peroxide. 

‘4184, Jewelers’ Rouge. ‘Tho best 
jewelers’ rouge is prepared by calcining tho 
Precipitated peroxide of iron (see No. 4153) 
until it becomes scarlet. The rust of iron 
contains some combined water, and is more 
soluble than tho oxide prepared by calcina- 
tion; but it is less soluble than that recently 
precipitated from its solution in anacid. This 
is also called Colcothar, Crocus, or Crocus 
Martis. 

4155. Hydrated Sesquioxide of Iron. 
‘Take 4 ounces sulphate of iron; 34 fluid oun- 
ces oil of vitriol; water, 1 quart; mix, dis- 
solve, and boil, then gradually add 9’ fluid 
drachms nitric acid; stirring Well and boil- 
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ing for a minute or two after each addition, 
until the liquor yields a yellowish-brown pre- 
cipitate with ammonia, when it must be fil- 
tered and precipitated with 3} ounces stron; 
liquor of ammonia, rapidly added and w 
mixed in; collect, wash well with water, 
drain on a calico filter, and dry at a heat not 
exceeding 180° Fahr.’ When intended as an 
antidote for arsenic it should not be dried, but 
Kept in the moist or gelatinous state. It 
should be kept in a well-stoppered bottle filled 
with recently distilled or boiled water. This 
preparation is also called hydrated perozide of 
tron, 

4156, Peroxide of Iron, Peroxide, or 
sesquioxide of iron, is a brownish-red powder, 
kaown as the red oxide or rust of iron; in its 
hydrated form it is very soluble in acids, but 
less G9 when anhydrous. ‘Tho salts of perox- 
ide of iron have for the most part a reddish- 
yellow color, and redden bine litmus paper. 


Tests for the Solutions of the 
Salts of Peroxide of Iron, Sulphuretted 
hydrogen throws down a black precipitate 
from alkaline solutions. 

Hydrosulphuret of ammonia does the samo 
with neutral solutions; in very dilute solu- 
tions the precipitate is blackish-green; the 
precipitate in Boch cases being solublo in 
muriatic and acetic acids. 

‘Ammonia and potassa produce bulky red. 
dish-brown precipitates insoluble in excess of 
tho precipitant. } 

Ferrocyanide of potassium (yellow prassiato 
of potash) gives a rich blue’ precipitate, in- 


soluble in muriatic acid, and readily decom- 

posed by potassa. i 
Ferrideyanide of potassium (red prussiato 

of potash) deepens the color, but does not 


give a blue precipitate, as it does with tho 
protoxide. (See No. 4152.) 5 e 

Sulphocyanide of potassium gives an in- 
tense ruby-red color to neutral or acid solu- 
tions; this is the most sensitive test known, 

Meconic acid and the meconiates also givo a 
red color. 

A tincture or infusion of galls strikes a 
black color; and phorphate of soda throws 
down a white precipitate. 

4158. To Obtain Pure Oxalate of 
Iron. Vogel recommends the precipitation 
of a solution of an ordinary protosulphate of 
iron by oxalic acid. ‘The’ filtered solutions 
exclude all insoluble matter, and the precipi- 
tated oxalate needs but sufficient washing and 
drying to obtain tho oxalate of iron in a state 
of purity and of constant composition. This 
salt gently heated, with exposure to the air, 
takes fire, or may be kindled, and then con- 
tinues to burn until the whole becomes con- 
verted into impalpable peroside of iron. This 
cheap, rapid, and perfect method of obtaining 
a perfect oxide of iron, free from all grit and 
eminently fitted for all the finer polisbing 
purposes, had led to the use of this urticle for 
polishing the finest 0 tical glasses. By heating 
the product to a higher temperature, a much. 
harder substance may be obtained, useful 
rather for grinding than for polishing pur- 
poses. By edding salts of alumina, chro- 
mium and other similar salts to the iron solu- 
tion, we may obtain in the final result—using 
sufficient heat—products nearly, if not quite, 
equal to emery, and of extraordinary fine- 
ness. 

4159, Acetate of Iron. Dissolve 20 
ounces sulphate of iron in 7 ounces stron; 
sulphuric acid, and heat in a porcelain dish 
nearly to boiling. Then add grodually 10 
cunces strong nitric acid; and, when action 
ceases, while still hot, add sufficient ammonia 
to precipitate all the iron as sesquioxide. 
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Collect this on a linen cloth, and wash with 
water until the washings taste no longer 
saline. While still moist, put the sesquioxide 
into a bottle with sufficient strong acetic acid 
to dissolve it. 

‘Twenty ounces of sulphate of iron contain 
4 ounces iron; hence, if sufficient water be 
added to make the acetate up to 50 ounces, the 
solution of acetate of iron thus obtained 
will contain 8 per cent. of iron. 

4160. Citrate of Iron, This salt is 
easily formed by digesting iron filings or wire 
with citric acid, and evaporating the solution 
as quickly as possible out of contact with the 
air. It presents the appearance of a white 
powder, neatly insoluble in water, and rapidly 
passing to s higher state of oxidation by ex- 
posure to tho air. Tis tasteishighly metallic. 

+ is usually administered in the form of pills, 
mixed with gum or syrup, to prevent prema- 


ture decomposition. 

4161, fodide of Tron. Mix together 6 
ounces iodine, 2 ounces iron filings, and 4$ 
pints water; boil ina sand-bath until the li- 
quid turns to a pale green, filter, wash the 
residue with a little water, and evaporate the 
mixed liquors in an iron’ vessel, at 212°, to 
dryness, and immediately put the iodide into 
well-stoppered bottles. -\ great deal has been 
written and said about the preparation of 
podide of iron, but there is in reality very 
little difficulty in the process, AS soon as 
iodine and iron are mixed together under wa- 
ter, much heat is evolved, and if too much 
water be not used, tho combination is soon 
completed, and the liquor merely requires to 
bo evaporated to dryness, out of contact with 
tho air, at a heat not exceeding 212°. This is 
most cheaply and easily performed by em- 
ploying a ginas flask, with a thin broad bot- 
tom and narrow mouth, by which means the 
evolved steam will exclude air from tne vessel 
The whole of the uncombined water may be 
known to be evaporated when vapor ceases 
to condense on a picce of cold glass held over 
the mouth of the tas! picce of invistened 
starch paper occasionally applied in the same 
way will indicate whether free iodine be 
erolyed; should such bo the case, the heat 
should be immediately lessened. When the 
evaporation is completed, the mouth of the 
flask should be stopped up by laying a piece 
of shect India-rubber on it, and over that a 
flat weight; the flask must be then removed, 
and, when cold, broken to pieces, the iodide 
weighed, and put into dry and warm stoppered 
wide-mouthed glass phials, which must be 
immediately closed, tied over with bladder 
and the stoppers dipped into melted wax. 

162. Ammonio-Citrate of Iron. 
Take 12} ounces carbonate of soda, and 12 
ounces sulphate of iron; dissolve each sepa- 
rately in 6 pints boiling distilled water. Mix 
the solutions while hot, and allow the pretty 
itate to subside. Decant the liquor, and, after 
washing the precipitate frequently | with 
water, drain it. Then add to it 6 ounces 
eitrie acid in powder, and dissolve the mix- 
ture by a gentle heat. When cool, add 9 fluid 
ounces liquor of ammonia of specific gravity 
.960. It must then be filtered, gently evap- 
orated to the consistence of syrup, and spread 
very thinly on warm sheets of glans to dry, 
which it will rapidly do, if exposed in an atmo- 
sphere of warm dry air, ond may then be easily 
detached from the glass, in thin scales of 

at brilliancy and beauty. Only a gentle 
heat must be employed, not exceeding that of 
a water-bath. This is the method of produc- 
ing those beautiful transparent ruby-colored. 
scales which are so much admired. It must 
be kept in well-stopped bottles. 

4163. Saccharine Carbonate of Iron. 
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‘A sweet-tasted ish mass or powder. It 
is one of the best of the chalybeates in doses 
of 5 to10 reine, ‘When pure it should be 
easily soluble in hydrochloric acid with brisk 
effervescence. Take 4 ounces sulphate of 
iron, and 42 ounces carbonate of soda; dis- 
solye each separately in 1 quart boiling water. 
Mix the solutions while hot; and, after allow- 
ing time for subsidence, collect the precipitate, 
wash it frequently with water, and drain. 
Then add 2 ounces sugar previously dis- 
solved in 2 fluid ounces water, evaporate over 
a water-bath to dryness, and keep in a well- 
stopped bottle. 

64. Carburet of Iron. Plumbago, or 
black-Icad, is tho native carburet of iron. "To 
purify it for chemical use, heat it to redness 
with’ caustic potassa in a covered crucible, 
then wash it well with water, boil it in nitric 
acid and in nitro-muriatic acid (aqua regia) ; 
again wash it in water, dry it, and exposo 
at a white heat to a stream of dry chlorine 
gas. Lastly, wash it with water and again 
heat it to dull redness. (Dumas.) 

4165. Chloride of The muriate 
or protochtoride of iron is obtained by dissoly- 
ing iron filings or scales in hydrochlorie acid, 
and crystallizing by evaporation. It forms 
solublo green erystals, and is sometimes 
called hydrated chloride of iron. The above 
is not quite pure, but to obtain a pure white 
crystalline protoshloride, transmit dry hydro- 
chloric acid gas over iron heated to redness. 
This is volatile nt w high temperature. (See 
No. 117.) 

4166. Perchloride of Iron. The per- 


‘This is 
Dissolve 9 troy ounces 
ferrocyanide of potassiun in 2 pints water, 
and add it 

of the solution of tersulphate of iron previous- 


pure Prussian blue. 
ually, with stirring, to 1 pint 


ly diluted with 1 pint water. Filter the mix- 
ture, and wash tho precipitate on the filter 
with boiling water until the washings pass 
nearly tasteless. Lastly dry it and rub it 
ee (U. 8. Ph.) 

. Solution of Tersulphate of 
Iron. Take 2 troy ounces sulphuric acid, 
and 1% troy ounces nitric acid; mix them with 
4 pint water in a large capsule, heat to the 
bolling point, and add 12 troy ounces sulphate 
of iron in coarse powder, 3 ounces at a time, 
stirring after each addition till effervescence 
ceases. Continue the heat until the solution 
acquires a reddish-brown color, and is free 
from nitrous odor. When nearly cold add 
water to make it up to 14 pint: (G. 8. Ph.) 


4169, Ferri of fron, This is 
better known as bull’s Prnssian blue. 
(See No. 2674.) 

4170. Tannate of Iron. Dissolve 1 


part of tannin in 150 of boiling water; add 9 
parts hydrated sesquioxide of iron, freshly 
precipitated, washed, and dried in the water- 
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bath; evaporate gently to one half; filter, 
then’add 1 part sugar, evaporate to dryness, 
and Keep in a close veteel. Ors 1 part seequi. 
oxide of iron and 2 of tannic acid evaporated 
to dryness with 3 parts alcohol. 

4171. Nitrate of Iron, The protoni- 
trate of tron is obtained by dissolving proto- 
sulphnret of ircn in dilute nitric acid in the 
cold, and evaporating the solution in a vac- 
uum. It forms small green crystals, very 
soluble, and liable to oxidation. 

4172. Pernitrate of Iron. 1 deep 
red liquid formed by digesting nitric acid 
diluted with about half its weight of water 
on the sesquioside of irou. It is also prepared 
from the metal. (See No. 116.) 

4173. Oxide of Manganese. There 
are, according to Cooley, seven distinct com- 
ponnds of oxygen and manganese, but the 
valy one directly employed in the arts is the 
black oxide (binozide or deutoride) of man- 
ganese. It is a very plentiful mineral produc- 
tou, and is found ft great abundanes ia many 
parts of Europe. Tho manganeso of com- 
merce is prepared by washing, to remove tho 


earthy matter, aud grinding in mills. The 
blackest samples are esteemed the best. It ix 
chiefly used to supply oxygen gas, and in tho 


manufacture of glass and chlorine; in dye- 
ing, and to form the salts of manganese. 

4174. Chloride of Nickel. Neutralizo 
muriatic acid with oxide (protoxide) of nickel. 
and evaporate gently; small green crystals of 
chloride (muriate) of nickel. If these crystals 
are pure, they are rendered yellow and anhy- 
drous by beat; if cobalt be present the salt 
retains a green tint. 

4175. Protoxide of Nickel. The pro- 
toxido (oxide) of nickel is obtained in an 
anhydrous form by heating oxalate of nickel 
to redness in an open vessel. Tho hydrated 
oxide is an ash-grey powder formed by pre- 
cipitating the oxalate of nickel with caustic 
potassa. 

4176, Peroxide of Nickel. The 
peroxide (sesquioride) ix obtained by pass- 
ing chlorine through water holding the hy- 
drated oxide in suspension. 

4177. Sulphate of Nickel, By neu- 
tralizing the prstoxide of nickel with dilute 
sulphuric acid, green prismatic crystals of 
sulphate of nickel are obtained. 

178, Oxalate of Nickel. This is a 
pale bluish-green precipitate formed by adding 
4 strong solution of oxalic acid to a like solu- 
tion of sulphate of nickel. 

4179, Tests for Solutions of the Salts 
of Nickel, Caustic alkalies give a pale-green 
precipitate, insoluble in excess of the precipi- 


tant, but soluble in a solution of carbonate of 
ammonia, yielding a greenish-bluo liquid. 
Ferrocyanide of potassium gives a greenish- 


white “precipitate. Sulphuretted hydrogen 
verasions no change in‘ golutions of nickel 
containing free mineral acid; but with alka- 
line solutions gives a black precipitate. 

4180, Acetate of Potassa. Mix together 
26 fluid ounces acetic acid with 12 fluid ounces 
distilled water; add gradually 1 pound or 
more, unfil saturation, of carbonate of po- 
tassa; filter, and evaporate, by asand-bath, to 
dryness. 

4181. Carbonate of Potassa. This is 
also known under the name Salt of Tartar, 
and Salt of Wormwood. Theecrude carbonate 
is obtained by lixiviating (see No. 23) wood 
ashes, evaporating the solution to dryness, 
and fusing in iron pots for several hours. 
‘This constitutes the potash of commerce. 

Another method of preparation is to transfer 
the product of the first evaporation toan oven 
or furnace so constructed that tho flame is 
made to play over the alkaline mass, kept 
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constantly stirred with an iron rod. The 
ignition is continued until the impurities are 

and the mass becomes ef a blu- 
this is commereial pearlash. Tho 
directs, for panera r 
P the impure carbonate to be dissolved 
in water, filte and evaporated until it 
thickens, and then granulated in the manner 
directed ‘for the pare carbonate. 

4182. Pure Carbonate of Potassa. 
Put 12 troy ounces bicarbonate of putassa, in 
course powder, into a large iron crucible ; heat 
gradually until the water of crystallization is 
driven off, then raise the heat to redness and 
maintain itat that heat for 30 minutes. When 
cool, dissolve it in distilled water, filter, and 
evaporate over a ventle fire until it thickens, 
thon remove it from the fire and stir it con- 
stantly with an iron spatula until it granu- 
lates, (0. 8. Ph.) 

4183. Bicarbonate of Potassa. Dis- 
solve 48 ounces carbonate of potassa in 10 
pints distilled water; pass carbonic acid gas 
through the solution to saturation (tho gas 
may be evolved from chalk by diluted oil of 
vitriol), Filter, and evaporate, that crystals 
may form, at a heat not exceeding 160° Fabr.; 
decant the clear, and dry the crystals. (0. 
&. Ph.) 

4184, Chlorate of Potassa. Transmit 
chlorine gas through a moderately strong and 
warm solution of puro caustic potassa, or its 
carbonate, until the alkali be completely neu- 
tralized, then boil for a few minutes, gently 
evaporate until a pellicle forms on the surface, 
and set it aside, where it will cool very slowly. 
Crystals of the chlorate will form as the liquor 
cools, and must be collected, carefully washed 
with little ice-cold water, and purified by 
re-solution and crystallization; the product 
is pure chlorate of potassa. ' The mother 
liquor, which contains much chloride potas- 
sium,’ by evaporation will yicld more crys- 
tals, less pure than tho former, or it may be 
saved for a fature operation. This salt erys- 
tallizea in four and six-sided pearly scales; 
dissolves in 16 parts of water at 60°, and in 
2h parts at 212°, Atabout 450° it undergoes 
the igneous fusion, and on increasing the heat 
almost to redness, effervescence ensues, and 
fully 39 per cent. of pure oxygen gas is given 
off and the residue becomes changed into chlo- 
ride of potassium, When mixed with in- 
flammable substances, and triturated, heated, 
or subjected to a smart blow, it explodes with 
great violence. It also fulminates when 
thrown into strong acids. (See No. 2124.) 
(Cooley.) 

4185. Perchlorate of Potassa, To 
concentrated sulphuric acid, fen, ‘warmed 
in an open vessel, add, in small portions at a 
time, an equal weight of well-dried and finely 
powered chloride of potassa. The bisulphate 
of potassa formed, is washed off with a little 
cold water, and the remaining perchloride of 
potassa dissolved in boiling water and crys- 
tallized. 

4186, Chromate of Potassa. The 
yellow chromate of potash of commerce is 
only prepared on the large scale from the 
crude chrome ore, and is tho common source 
of nearly all the other compounds of chromium. 
‘The ore, freed as much as possible from its im- 
purities, is ground to powder in a mill, and 
mixed with ¢ or ¢ of its weight of bruised 
nitre, and in this state exposed to a powerful 
heat for several hours, on the hearth of a 
reverberatory furnace, during which time it is 
frequently stirred up with iron rods. The 
calcined ‘matter is next raked out and lixi- 
viated with hot water. A beautiful yellow- 
colored solution results, which is evaporated 
briskly over a naked fire, when the chromate 
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of potash falls down under the form of a gran- 
ular yellow salt, which is removed from time 
to time with a ladle, and thrown into a wooden 
vessel, furnished with a bottom full of holes, 
called’ tho draining-box, where it is left to 
drain and dry. In this state it forms the 
commercial chromate of potash. By a second 
solution and crystallization, it may be obtained 
in larger and more regular erystals. (Cooley.) 

4187. Bichromate of Potassa. The 
red chromate of potash is obtained from a 
concentrated solution of the yellow chromate, 
by adding sulphuric (or still better, acetic) 
acid in quantity equal to balf that required 
for the neutralization of tho salt. (See No. 
83.) Tho liquid is then concentrated hy evapo- 
ore and slowly cooled, so that crystals may 

form. 

4188. Substitute for Bichromate of 
Potassa. One of the German scientific jour- 
nals calls attention to the fact that for many 

jurposes, such as for dyeing wool black, 
Slauber’s salt and sulphuric acid ean be eco- 
nomically substituted for bichromate of po- 
tassa. It gives the following recipe for dyeing 
100 pounds of loose wool—namely, 6 pounds 
sulphate of soda, 2 pounds sulphuric acid, and 
2 pounds sulphate of copper, which are to be 
boiled together for an hour, and colored with 
40 to 50 pounds logwood, ‘and 1 pound sul- 
phate of copper, and finally colored black b 
means of a little sulphate of iron. The blacl 
thus obtained is pronounced to be beautiful, 
cheap, and easily spun, remaining loose and 
soft. 

4189. Nitrite of Potassa. It is ob- 
tained mixed with a little nitro and potash by 
heating nitre to redness. To purify the 
residuum, dissolve it in boiling water, set 
aside for 24 hours, pour off the liquid from 
the deposited nitre, neutralize the alkali 
with acetic acid, and add twice its volume of 
alcohol. In a few hours more, nitre erystalli- 


-) 
(Or, pase nitrous acid gas, formed by ating 


facility with which it parts with its oxygen. 
Tr has been found usefal in medicine in vaxtous 
ways, and forms an excellent, though unstable 
hair dye. (Sce No. 1211.) It may be ob- 
tained’ by ‘mixing 8 parts of peroxide of 
manganese with 7 parts chlorate of potasea, 
both in fine powder, adding 10 parts of hydrate 
of potassa, dissolved in a small quantity of 
water, evaporating to dryness, powdering, 
exposing the powder to a low red heat in 
a plantinum crucible, dissolving the mass in a 
largo quantity of water, decauting, evapora- 
ting, and crystallizing. These crystals are per- 
manganate of potassa, ‘The PERMANGANATES 
or basic compounds of permanganic (manga- 
nesic) acid are all marked by their rapid 
decomposition when in contact with orgamo 
matter. (Cooley.) 


4191. Tests for Permanganate of 
Potassa, A very dilute solution has a 
rose-color, free from green tinge, and is in- 
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stantly decolorized by arsenite of potaasa, 
with the formation of a brown precipitate. 
(U. 8. Ph.) Dissolve 44 grains granulated 
sulphate of iron in 2 fluid drachms dilute 
sulphuric acid ; the solution should completely 
decolorize 5 grains of the permanganate dis- 
solved in water. (Br. Ph.) 

4192, Hydrate of Potassa, This is 
also known under the name of caustic potash. 
Liquor of potassa, 1 gallon; evaporate in a 
clean iron vessel over the fire until the ebulli- 
tion being finished, the hydrate of potassa 
liquefies; pour this into proper moulds: A 
pale greyish or bluish solid, very soluble in 
water and alcohol. It should be totally 
soluble in alcohol. Its solution should be 
scarcely affected by the nitrates of baryta and 


silver. It is chiefly used as a caustic, and in 
chemistry. (Cooley.) 
4193, Potassa with Lime. Rub to- 


gether, in a warm mortar, 1 ounce each of 
ydrate of potassa and quicklime, and kee; 
the powder from the air in a well-stoppe 
bottle. This is a caustic, but less manageable 
than either nitrate of silver (lunar caustic) 
or hydrate of potassa (caustic potash.) 

4194, Nitrate of Potassa, Called also 
nitre and saltpetre. This salt is spontaneously 
generated) in the soil, owing to the action of 

e atmosphere, and cryst 8 upon its sur- 
face in various parts of the world, es} cially 
in the Hast Indies. It is also produce: ifi- 
cially by exposing a mixture of calcareous 
soil ‘and animal matter to the atmosphere, 
when nitrate of lime is slowly formed, and is 
extracted by lixiviation. The liquid is then 
decomposed by adding carbonate of potash, 
by which carbonate of lime is precipitated 
and nitrate of poral remains in solution. 

4195. To Purify Nitre. Nitre or salt- 
pace is purified for medicinal use in the fol- 
owing manner: Dissolve 4 pounds commercial 
nitre in 1 quart boiling distilled water; with- 
draw the heat, and stir constantly as it cools. 
The minute crystals, thus obtained, are to be 
drained, and washed in a glass or earthenware 
percolator, with cold distilled water, until the 
‘washings ceaso to give a precipitate with a so- 
lution of nitrate of silver. @ contents of 


the tor are then to be withdrawn and 
dried in an oven. (Cooley.) 
4196. Tartrate of Potassa. Dissolve 


8 ounces carbonate of potash in 2 quarts 
distilled water ; whilst boiling hot, add gradu- 
ally 1 pound, more or less, of bitartrate of 
potassa (cream of tartar) in fine powder, 
‘until the solution is neutralized, or ceases 
to change the color of either blue or red- 
dened litmus paper, Filter through muslin, 
and evaporate until a pellicle forms on the 
surface; then set it aside tocrystallize. After 
12 hours, collect the crystals, dry thom on 
bibulons ‘paper, and keep preserved from the 


air. 

4197. Bitartrate of Potassa. This is 
woll known under the name of cream of tar- 
tar, and is found deposited as a crust on the 
sides of the casks and vats used for tho fer- 
montation of grape juice. The deposit from 
white wine is white tartar; that from red 
wine is red tartar, or argol,” It is purified by 
boiling it in water, and crystallizing; it is 
then aguin dissolved in boiling water, and 
decolorized with charcoal (see No. 1729}, and 
aluminous clay ; the resulting clear liquid is 
allowed to cool slowly, forming crystals of 
the cream of tartar of commerce. 

4198, Bromide of Potassium. Put 1 
troy ounce iron filings into 14 pints distilled 
water; add 2 troy ounces bromine, stirring 
frequently during 30 minutes; heat gently 
until the liquid assumes a greenish color, and 
add gradually 2% troy ounces puro carbonate 
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of potassa (previously dissolved in 1} pints 
distilled water), until it ceases to produce a 
precipitate; continue the heat for 3) minutes, 
then filter. Wash tho Eresipiiate with 1 pint 
boiling distilled water, and filter. Mix the 
filtered liquids, and crystallize by evaporation. 
Dry the crystals on bibulous are and kee 

them in a well-stoppered bottle. (U. S. Ph. 

4199, Chloride of Potassium. Thisis 
obtained from the mother liquor after making 
chlorate of potassa (see No. 4184), by evap- 
orating it t ess, and heating it toa d 
redness; it is then dissolved in water, puri- 
fied by defecation and crystallized by evap- 
oration. 

4200, Ferridcyanide of Potassium. 
This is the red prussiate of potash, and is ob- 
tained from a golution of 1 part ferrocyanide 
of potassium in 16 parts cold water, by pass- 
ing chlorine gas slowly through it, with con- 
stant agitation, until the liquid appears of 
reddish green color, and ceases to give a blue 
precipitate, or even a blue tinge, to a solution 
of a sesquisalt of iron, an excess of chlorine 
being carefully avoided. The liquor is then 
evaporated till a pellicle forms on the surface, 
filtered while hot, and set aside to cool; the 
crystals are again dissolved and crystallized. 
(Cooley.) 

4201, errocyanide of Potassium, 
This yellow prussiate of potash is the prus- 
siate of potash of commerce. It is obtained 
by exposing 10 parts potash or pearlash; 10 
parts coke. cinders, or coal; and 6 parts iron 
turnings, all in coarso powder, to a full red 
heat in an open crucible, stirring occasionally 
until small jets of purple flame are no longer 
seen. When cool, the soluble matte: is 
solved out of it, the solution filtered, evapo- 
rated, and crystallized. The crystals ob- 
tained are redissolved in hot water and cooled 
very slowly, forming large yellow crystals of 
the ferrocyanide of potassium of commerce. 
In order to obtain a pure article, fuse efflo- 
resced commercial prussiate of potash in a 
glass vessel, dissolye the fused mass in water, 
neutralize any excoss of alkali with acetic 
acid, and precipitate the salt with strong al- 
cohol ; wash the precipitate with alittle weak 
alcohol, redissolvo it in water, and crystallize. 
(Cooley.) 

4202. Cyanide {Cranes} of Potas- 
sium, Mix thoroughly 3 ounces of dry ferro- 
cyanide of potassium and 3 ounces dry car- 
bonate of potassa; throw the mixture into a 
deep red-hot earthen erucible, the heat being 
sustained until effervescence ceases, and the 
fluid portion of the mass becomes colorless ; 
after a few minutes’ rest, to all. the contents 
to settle, the clear portion is poured from the 
heavy black sediment at the bottom on a 
clean marble slab; and, while yet warm, bro- 
ken up and placed in well-closed bottles. 
When pure, this yalt is colorless and odorless, 
its crystals are cubic or octahedral, and are 
anhydrous. If it effervesces with ‘acids, it 
contains carbonate of potassa. If it be yellow, 
it contains iron. (Liedig.) 

4203, Iodide of Potassium. This im- 
portant medicinal compound is obtained in 
various ways. The United States Phar- 
macopeia gives the following formula for 
its preparation: To 6 troy ounces potassa, 
dissolved in 3 pints boiling distilled water, 
add gradually finely powdered iodine, stirr- 
ing after each addition nntil tha solntion he- 
comes colorless, and continue the addition 
until the liquid remains slightly colored from 
excess of iodine. (This wil cortices about 16 
troy ounces of iodine.) Evaporate the solu- 
tion to dryness, stirring in 2 troy ounces fine- 
fy powdered charcoal towards the close of the 
operation, so thut il may be intimately mixed 
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with the dried salt. Rub this to powder, and 
heat it to duil redness in an iron crucible, 
maintaining that temperature for 15 minutes. 
After it has cooled, dissolve out the saline 
‘matter with distilled water, filter the solution, 
evaporate, and set it aside to crystallize. An 
additional quantity of crystals may be ob- 
tained from the mother water by further eva- 
poration. 

A solution of iodide of potassium keeps 
decidedly better when there is neither plain 
nor aromatic syrup or sugar in it. When 
gargles of honey of roses, with alum and 
Water, have a black color, though that of 
honey be of the proper shade, this is owing to 
the presence of iron in the alam, which is by 
no means a rare occurrence. 

4204. Sulphuret of Potassium. Rub 
together 1 wunce sublimed sulphur, and 2 
onnces dry carbonate of potassa; ‘heat it 
gradually in a covered crucible until it ceases 
to swell and is completely melted. Pour the 
liquid on to a marble slab, and, when cold, 
break the mass into pieces, and keep in well- 
stopped. bottle of green glass. (U.S. Ph.) 

5. Sulphocyanide of Potassium. 
Take 3 parts cyanide of potassium, and 1 part 
sulphur; digest them for some time in 6 parts 
water, then add 3 parts more water; filter, 
evaporate, and crystallize. It forms long, 
slender, colorless prisms, which are anhy- 
drous, deliquescent, and fusible; very solu- 
ble in water and in alcohol, and not poison- 
ous. 

4206, Acetate of Soda. This is pre- 
pared from carbonate of soda, by the same 
method directed for acetate of potassa (see 
‘No. 4180), except that the resulting solution 
is svaporoted to a pellicle, and set aside to 
erystallize. 

4207, Sulphate of Soda. Also called 
Glauber’s salt. This is usually obtained by 
dissolving 2 pounds of the chloride of sodium 
left after the distillation of muriatic acid (see 
No. 3883) in 1 quart of boiling water; tho so- 
lution is next neutralized with carbonate of 
lime evaporated, and crystallized. It is sol- 
uble in cold water, its solubility decreasing 
as the temperature of tho water is raised; 
insoluble in alcohol, and fuses when heated. 

4208. Carbonate of Soda. The car- 
bonate of soda of commerce is either pre- 
pared by lixiviating the ashes of sea-wi 
from sulphate of soda. The ashes of marina 
plants have been long an article of commerce, 
under the names of barilia, barilla ashes, kelp, 
blanquette, &c., but the carbonate inade from 
them is of avery impure description. ‘That 
made from the sulphate is much purer, and, 
when the process is well managed, merely 
contains a traco of sulphuric acid. ‘Tho sul- 
phate of soda is mixed with an equal weight 
of chalk and about half its weight of coal, 
each being previously ground to powder, and 
the mixture is exposed to a great heat in are- 
verberatory furnace, and during the calcina- 
tion is frequently stirred with a long iron rod. 
The dark grey product usually contains about 
22 or 23 per cent. of carbonate of soda. This 
is now lixiviated with tepid water, and the 
solution, after defecation, evaporated to dry- 
ness, mixed with a little sawdust, and roasted 
in a reverberatory furnace at a heat not ex- 
ceeding 700° Fabr., until all the sulphur is 
expelled. The product now receives tho 
name of soda-ash, or snda-salt, and contains 
about 503 of alkali. It may be purified by 
solution in water, defecativu, evaporation, 
and crystallization; it then becomes commer. 
cial crystallized carbonate of soda, consisting 
of larga transparent crystals, which effloresco 
by exposure to the air, crumbling into a 
white dry powder. The carbonate used in 
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medicine is prepared from the commercial 


crystals by dissolving, filtering, and careful 
crystallization. 
4209. Bicarbonate of Soda. This may 


be prepared from a solution of carbonate of 
soda treated in the same manner as for bicar- 
bonate of potassa. (See No. 4183.) The U. 
S, Pharmacopeia directs carbonate of roda in 
small pieces to be enclosed in a box (having 
an air-tight lid, and an inner bottom perfora- 
ted with holes), and thus subjected, until sat- 
urated, to a stream of carbonic acid gas 
previously passed through water. 

Cooley recommends the following process : 
Mix together 1 part carbonate of soda with 
2 parts dried carbonate of soda, both in pow- 
der, and surround them with an atinosphero 
of carbonic acid gas, under pressure. Let tho 
action go on till no more gas is absorbed, 
which will generally occupy 10 to 14 hours, 
according to the pressure employed, then re- 
move the salt and dry it at a heat not above 
120° Fahr. 

4210. Phosphate of Soda. Mix 10 
pounds powdered bone ashes with 44 fluid 
ounces sulphuric acid; add gradually 6 pints 
water, and digest for 3 days, replacing the 
water which evaporates; then add 6 pints 
boiling water, strain through linen, and wash 
the residue on the filter with boiling water. 
Mix the liquors, and, after defecation, decant 
and evaporate to 6 pints; let the impurities 
again settle, and neutralize the clear finid, 
heated to builing, with a solution of carbonate 
of soda in slight excess; erystals will be de- 
posited as the solution cools, and by suc- 
cessively Sraporatin adding a little suda to 
the mother liquor till it is feebly alkaline, and 
cooling, more crystals may Le obtained. 
Keep it in closed vessels, (1d, I’h.) 

11. Hyposulphite of Soda, Mix 
together 1 pound dried carbonate of Koda and 
1 ounces Aowers of mulphar, and slowly Heat 
the powder in o porcelain dish until the sul- 
phur melts; stir freely, to expose it to the at- 
moxphere, until tho incandescence flags, then 
dissolye the mass in water, and immediately 


4212, Tungstate of Soda. This is 
formed by dissolving tungstic acid in'a con- 
centrated solution of pure soda. Tungstic 


acid is a yellow powder obtained by digesting 
native tungstate of lime, finely powdered, in 
nitrie acid. It forms renesTATEs with metals 
and bases. 

4213. Potassio-Tartrate of Soda. 
Known in commerce as Seiynette’s or Rochelle 
salt. Dissolye 12 ounces carbonate of soda 
in® quarts boiling water; add gradually 16 
ounces bitartrate of potassa in fine powder. 
Strain, evaporate toa pellicle or crust (see No. 
9), and set it aside to crystallize. ‘Tho mother 
liquor may be further craporated for second 
supply of crystals. (Cooley.) Tho U. S. 
Pharmacopeia adopts the camo method, but 
dircots 5 pints of boiling water to bo used, 

4214, Bromide of Sodium. This is 
now employed to a great extent instead of 
bromide of potassium ; it is more active than 
the latter, is more quickly absorbed, and more 
rogularly climinated. To prepare it puro and 
in largo quantities the following method is 
recommended: Bromide of ammonium is de- 
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composed by an equivalent quantity of caustic 
‘or carbonate of soda, which, of course, must 
be free from sulphuric and hydrochloric acids. 
‘The solution yields, after evaporation, small 
cubes of anhydrous bromide of sodium. 

4215, Chloride of Sodium. This is a 
muriate of soda, or common table salt, and is 
largely obtained by the evaporation of sea 
water, or from the water of salt springs. It 
dissolves in about 24 parts of water at 60° 
Fahr.; is insoluble in pure alcohol; fuses at a 
rod heat; and at ahigher temperature becomes 
volatile. 

4216. Iodide of Sodium. This is ob- 
tained from soda in the same manner as jodide 
st patseslans: (See No. 4203.) 

17. Nitro-Prusside of Sodium. To 
213 parts of powdered ferroprussiate of potash, 
ina porceliain basin, add 450 parts of nitric 
acid of 1.42 density (or 3374 parts at 1.50). 
adding all the acid at once. When dissolved, 
transfer to a bolt-head, and digest in a water- 
bath until tho solution precipitates salts of 
protosido of iron of a slate color. Neutral- 
ize, when cold, with a cold solution of car- 
Donate of soda; then boil, and separate the 
precipitato by filtration. Evaporato tho liquid 
again, filter, and allow tho nitrates of potash 
and soda to crystallize out. Evaporate the 
Niquid again, and removo the prismatic erys- 
ftabsGoteraltceprasdides adi they sSiea oer bee 
may bo dissolved in water and recrystallized 
by cooling. 

4218, Acetate of Ammonia. Mix to- 
gether equal parts of sal-ammoniac and ace- 
tato of potassa, and distill; binacetate of 
Ammonia passes over into the receiver, as an 
vily liquid, which, on cooling, forms a radiated 
erystalling mass. | By passing dry ammoniacal 
gas into this salt, melted by a gentle heat, it 
18 transformed into the neutral acetate, and 
becomes solid and inodorous. 

Or: By saturating strong acetic acid with 
ammonia, and evaporating over sulphurie acid 
in vacuo, crystals of acetate of ammonis may 
be obtained. Very soluble both in alcohol 
and water, and yery deliquescent. 

4219. Carbonate of Ammonia. Tho 
Neutral’ Carbonate ix prepared by mixin; 
equal parts eal-ammoniac, powdered and wel 
dried, and dried carbonate of soda, and sub- 
liming, by a gradually increased beat, from 
an earthen retort into a refrigerated receiver. 

4220. Sesquicarbonate of Ammonia. 
This is the commercial carbonate of ammo- 
nia, and is prepared as follows; Sal-ammo- 
niac, or pure commercial sulphate of ammo- 
nia, and chalk, equal parts, both dry and in 
powder. Mix and sublime from an iron pot, 
into a long earthen or leaden receiver, well 
cooled. The receiver is usually fitted with o 
moveable lead cover, secured by a water-joint, 
and has an open lead pipe in ‘the bottom, to 
allow the liquid products of the distillation to 
drain off into a second receiver. When made 
of the impure sulphate of ammonia, it must 
be re-sublimed in iron pots, furnished with 
leaden heads kept cool. A little water is 
commonly introduced into the subliming pots, 
to render the product translucent. The heat 
is usually applied by means of a common 
furnace, but a steam or water bath is prefera- 
ble, as the temperature required for this pur- 
pose does not exceed 200° Fahr. 

4221, Bicarbonateof Ammonia. The 
commercial carbonate reduced to fine powder, 
and exposed to the air for 24 hours, becomes 
a bicarbonate spontaneously, It can also 
be obtained by passing a stream of carbonic 
acid gas through a solution of the sesquicar- 
bonate until saturated, and drying the crystals 
which form without heat. 

4222, Muriate of Ammonia. Also 
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called sal-ammoniac and hydrochlorate of am- 
monia. This substance was formerly prepared 
in Egypt by the sublimation of the soot from 
camels’ dung, which yields from ¢ to } its 
weight. The sal-ammoniac of commerce is 
now wholly prepared at the great chemical 
works, and never by the small consumer, by 
whom it is merely occasionally refined or 
purified. ‘The crude ammoniacal salt of the 
gas-works is placed in iron pots, lined with 
clay, and a leaden dome or head adapted, and 
heat sppled until the whole has sublimed. 
When the crude salt is a sulphate, it is mixed 
with a sufficient quantity of muriste of soda 
before sublimation, and the sal-ammoniac is 
formed by the double decomposition of tho 
ingredients. The preparation of sal-ammo- 
niac from bone-spirit salt is nearly similar. 
‘The sal-ammoniac of commerco is found under 
the form of large hemispherical, cup-like cakes 
or masses, having a semi-crystalline texture, 
and varying in-weight from 100 to 1000 
pounds. "It forms a clear and colorless solu- 
tion with water, and wholly yolatilizes by 
heat. Mixed with lime or caustic potassa, it 
evolves the pungent odor of ammonia; it 
gives a white curdy precipitate with nitrate of 
silver. The sal-ammoniue of commerce is 
generally sufficiently pare for all tho purposes 
of the arts, but when wanted of greater purity, 
it may be broken into pieces and re-sublimed 
from an earthenware vessel into a large re- 
ceiver of earthenware or glass, in which state 
it is known as “ flowers of sal-ammoniac,” 
from being in fine powder. Chemically pure 
hydrochlorate of ammonia may be prepared 
by adding tho pare carbonate of ammonia 
to dilute hydrochloric acid until saturated. 
(Cooley.) ? 

4223. Sulphate of Ammonia. The 
commercial sulphato is obtained by sataratin 
with weak oil of vitriol the ammoniac: 
liquor of the gas-works, or bone-spirit, For 
medicinal purposes it is prepared by satura- 
ting dilute sulphuric acid with uicarbon- 
ate of ammonia in slight excess; it is then 
filtered, evaporated by a gentle heat, and crys- 


4224, Murexide. This isthe purpurate 
of ammonia, and consists of iridescent crys- 
tals, which reflect a beautiful green color, but 
traismit an equally fine reddis -purple color. 
It is obtained from allozan, a substance 
feraed by the action of nitric acid on uric 
aci 


4225. Iodide of Ammonium, Place 
‘8 portion of iodine in a flask with a little wa- 
ter; add to it a solution of hydrosulphuret of 
ammonia, until the mixture loses its red 
color, and is turbid from the separation of 
sulpbur; by shaking the flask, the most of 
the sulphur will form into amass. Pour off 
the liquid, and boil it until all odor of sul- 
phuretted hydrogen and of ammonia is lost. 

en filter it, and evaporate it, constantly 
stirring, over a flame, until it becomes pasty, 
and then in a water-bath until it forms a dry 
salt. (U.S. Dis.) 

4226. Sulphocyanide of Ammonium. 
Saturate 2 parts of common water of ammo- 
nis (specific eravity 0.950) with sulphuretted 
hydrogen; and add 6 parts of the same am- 
monia. To this mixture add 2 parts of sul- 
pur, and the product of the distillation of 6 
parts of prussiate of potash, 3 of sulphuric 
acid, and 18 of water. Digest till the sulphur 
is no longer acted on, and the liquid becomes 

ellow. Boil the liquid till it becomes color- 

fess, filter, evaporate, and crystallize. 

4227. Bromide of i For 
the tion of bromide of ammonium, 
bromine is added very gradually to diluted 
ammonia. Tho ensting reaction produces 


DICK'S ENCYCLOPEDIA 


much heat, which may cause ammonia and 
bromine to volatilize with the escaping nitro- 
gen. The combination, therefore, is effected 
ina Wolffe’s apparatus, which will condense 
and retain both perfectly. The evaporation 
of the finid is also best dono in an iron retort 
connected with a stoneware receiver, in which 
ammonia and some bromide of ammonium are 
condensed. 

4228. Sulphuret of Ammonium. 
Usually ‘called hydrosulphuret of ammonia. 
This is prepared from strong liquor of ammo- 
nia, by saturating it with sulphuretted hydro- 

gas, and then adding a second portion of 
fiquor of ammonia, equal in. strength and 
quantity to that first used. Keep it in well- 
coped bottles. (See No, 1203. 

29, Manganate of Baryta. The 
manganate of baryta, and of other alkalies, 
is formed by igniting the nitrate of the alka- 
lies with peroxide of manganese, with excess 
of air, and dissolving in water, "(Booth.) 

Nitrate of Tt is pro- 
pared in the same manner as muriate of 
baryta (see No. 4234), substituting pure nitrie 
acid for the muriatic acid. 

4231. Sulphate of Baryta, This 
occurs as a native mineral, and is white, if 
pure. It occasionally contains iron, which 
may be removed ty washing first with dilato 


sulphuric acid, and afterwards with pure wa- 
ter. (See No. 2697.) 
4232, Acetate of Baryta. Dilute 


acetic acid neutralized with carbonate of 
baryta, and evaporated to form crystals, 

4233. Carbonate o! A heavy 
white powder found in the crude state abun- 
dantly in nature, and sufficiently pure for 
sincler purposes. The puro carbonate may 

@ precipitated from a solution of chloride of 
barium by the addition of any pure alkaline 
pate washing and drying the product. 

“ooley. 

4234. Chloride of Barium. Also 
called Muriute of Baryta. Mix gradually 10 
ounces carbonate of baryta in small prioee, 
with 4 pint muriatic acid diluted with 1 quart 
distilled water; evaporate to a pellicle or 
crust (sco No. 9), and set aside to crystallize. 

4235. Protoxide of Barium. This is 
ee oo of barium or baryta. (See No. 


5. 

4236. Peroxide of Barium. The per- 
oxide or binozide is prepared from pure baryta, 
heated to a fall red heat in a porcelain tube, and 
exposed to a stream of pure dry oxygen gas. 
Instead of baryta, its nitrate may be used, 
but ae atone eames ee baa allowed to 
pass off entirely before aj e oxygen. 

4237. Sulphuret of ‘Dasiom. Caleino 
and reduce to powder 2 pounds sulphate of 
baryta, mix it with 4 ounces finely powdered 
charcoal; submit the mixture for 3 hours to 
a low white heatin acovered crucible. When 
cool, powder, and boil for 5 minutes in 5 
pints water; decent the clear, and repeat 
the operation with 3 pints more water; unite 
the liquors, and crystallize by cooling. 

‘4038, Carbonate of Lithia. Precipi- 
tate a solution of sulphate of lithia, by a 
strong solution of sesquicarbona:e of ammo- 
nia; collect the precipitate, drain and press it, 
‘wash it with a little rectified spirit, and dry it. 
Dissolve in boiling water, and erystallize by 
slow evaporation. 

4239. Sulphate of Lithia, Finely 
powdered petalite, 1 vere ; fuorspar, 2 parts; 

ix, add oil of vitriol, 10 parts, and heat the 
mixture as long as acid vapors are evolved. 
The residuum must be dissolved in pure water 
of ammonia, boiled, filtered, the solution 
evaporated to dryness, and the dry mass 
heated to redness. The matter Jeft is pure 
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sulphate of lithia, (Berzelius.) 
__ Petalite or Spondumenc is « mineral found 
in various parts of Europe, alo in Massa- 
chusetts and Connecticut, — (Booth.) 
4240. Carbonate of Magnesia, ‘hero 
aro two simple carbonates of magnesia, the 
heavy and the light. 
The heary carbonate is prepared from a 


saturated solution of sulphate of magnesia, 1 


part by measure; water, 3 parts; heat to the 
iting, point, then add cold saturated sol: 
tion of carbonate of soda, 1 part; boil, with 


constant agitation, till vifervescenco ceases, 
then add boiling water, 100 parts, agitate well, 
decant off tho clear liquid, drain, and wash the 
precipitate with hot water, in a linen cloth, 
and ‘ish the drying by heating it in an iron 
pot 

The light carbonate is obtained from 4 
pons sulphate of magnesia, and 4 pounds 

ounces carbonate of soda, each separatel 
dissolved in 2 gallons water. Mix and boil 
the liquors, constantly stirring for 15 minutes; 
after subsidence, decant the clear, wash the 
precipitate with boiling water, and dry it. 
‘The carbonate of magnesia of commerce is 
usually made up into cakes or dice, while 
drying, or is permitted to drain and ‘dry in 
masses, which are then cut into shapes with 
a thin knife. It is powdered by robbing it 
through a wire sieve. (Cooley.) 

4241, Sulphato of Magnesia. ‘This is 
the well-known Epsom salts of commerce, 
called after the salino springs of Epsom, in 
England, from the waters of which it was 
originally obtained. It is prepared on the 
large scalo from Dolomite, or magnesian lime- 
stone. Heat the mineral with sufficient 
dilute sulphuric acid to convert all its car- 
Donate into sulphate of lime, wash out all 
the sulphate of magnesia with hot water, 
and, after defecation, evaporate and crys: 
tallize. 

Or, from bittern, Boil the residual liquor, 
or mother-water of sea-salt, for some hours, 
skim, and decant tho clear, then concentrate 
by evaporation, and run tho solution into 
Wooden coolers; in 1 or 2 days + part of 
Epsom salts will have crystallized ont. ‘This 
is called singles. By re-solution in water, 
and re-crystallization, doubles, or Epsom salts, 
fit for thd market, arc obtained. 

4242. Sulphuret of Magnesia. The 
sulphide, or sulphuret, is prepared by fusing 
together, in a covered crucible, 5 parts cal- 
cinod magnesia and 4 parts eulphur. 

4243, Chloride of Magnesium. Dis- 
solve magnesia in muriatic acid, evaporate to 
dryness, add an equal weight ‘of muriate of 
ammonia, project the mixture into a red hot 
platinum crucible, and continue the heat until 
tranguil fusion is attained. Pour out the 
fased mass on toa clean stone; and, when 
solid, break it into pieces, and transfer to a 
warm, dry bottle. (Cooley.) 

Or: Dissolve magnesia in muriatic acid; 
evaporate to a specific gravity of 1.384; and 
put it, whilo hot, into a wide-monthed ‘flask 
to crystallize. (Paris Codex.) This chloride 
of magnesium is also called hydrochlorate or 
muriate of magnesia. 

4244. Acetate of Lime. Neutralize 
acetic acid with prepared chalk (see No, 1292), 
filter the solution, evaporate by a gentle heat, 
and allow to crystallize. 

4245. Chioride of Lime—called also 
hypochlorite and orymuriate of lime, bleachi: 

powder, and chlorinated lime—is seldom, if 
ever, made on the small scale, as it can be 
purchased of the large manufacturer of better 
quality and cheaper than it could possibly be 
made by the druggist. On the large scale the 
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chlorine is generated in Icaden vessels, heated 
by steam, and the gas, after passing through 
water, is conveyed by a leaden tube into am 
ent built of 
with 


‘Tho process must bo 
to produce a good article 
of chloride of line, During this time tho 
Time is occasionally agitated by means of iron 
rakes, the handles of which pass through 
boxes of lime placed in the walls of the cham- 
ber, which act, ves, 

4246. Chloride of Calcium, Known 
also as muriate of lime, From the strong af. 
finity this salt has for water, it is much used 
for ‘drying gases and absorbing the water 
from cthereal aud oily liquids, in organic 
analyses, For this purpose it is used in tho 
dry state. In its hydrous or crystallized 
form, it is much used in tho preparation of 
freezing mixtures with snow. "In this ease, 
the evaporation need only be conducted go far 
that the whole becomes 4 solid S$ ON TC- 
moval from the fice. For both this and the 
last-mentioned use it is reduced to powder. 
It is also much used as a test. for sulphuric 
acid, with which il produces a whito pre 
tate insoluble in nitric acid; in tho recti 
tion of alcohol, and for forming a water-bath 
with » high boiling point. As’a medicine, it 
has been given in somo scrofulous and gland- 
ular diseases, and has also been used’ as a 
bath in the same eases, 

4247, ‘To Prepare Chloride of Cal- 
cium. To hydrochloric acid, diluted withan 
equal weight of water, add powdered challe 
of white marble, in small fragments, until ef- 
forvescence entirely ceases, and the liquid no 
longer reddens litinus paper, Filter, evapo- 
rate to one-half, and set it aside toerystall 
‘Then collect. the crystals, dry them’ by pro 
suro beticeen bibulous paper, and keep in a 
stoppered bottle. ‘The mothertiquid will 
yield more erystals by further evaporation. 

4248, Hyposulphite of Lime. Slack 
S ounces fime with enough water to make 4 
pints, boil up with 10 ounces of flowers of sul- 
phur, and pass into the solution sulphurous 
acid gas (free from carbonic acid) until it has 
become colorles ‘Then filter and evaporate 
to crystallization, ata temperature not exeeed- 
ing 140° Fahrenheit. Another way to prepare 
this salt is to mix 44 ounces (by weight) of o 
solution of fused chloride of calcium of 1.238 
specific gravity, with a warn solution of 25 
ounces hyposulphite. of soda in 30 ounces 
water; evaporate to 38 ounces, aul pour off, 
while warm, from the crystals of chloride of 
sodium; then allow to crystallize, and purify 
the ervstals by resolution. 

4249. Cobalt. A metal found i 
associated with 
present in meteors 
and docs nob ¢ 
melting point, 
Specific gravity #5. 

'4250. Nitrate of Cobalt. This may bo 
obtained dissol cobalt in 
nit dl collecting the crystals. 11 
crystals ar Juble in water 
color; deliqu and melt below 212 
Fahr. At a higher heat, nitrons fumes aro 
given off, and peroxide’ of cobalt remains. 

4251. Chloride of Cobalt. Dissolve 

carbonate of cobalt in muriatic acid; the so- 

lution deposits rose-colored crystals on stand- 
ing, which contain water. By evaporating 
tho solution, anhydrous bine erystals of the 

chloride aro obtained. (Croley) a 

4252, Carbonate of Cobalt. This is 

precipitated from a solution of nitrate of c 
balt, hy carbonate of potassa, producing a 


en 
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alo peach-colored powder, soluble in acids. 
Cooley.) 
4253, Acetate of Cobalt, ‘Iho acetato 
is obtained by dissolving carbonate of cobalt 
in ace id. Acetato of cobalt forms a sym- 


pathetic ink. (See No. 2540.) 
4254, Manganese. A hard, brittle, 
ish-whito metal, very easily ‘oxidized, 


uses with difficult; 

Dut dissolving freely in dilute sulphuri 
evolving hydrogen’ gas, Ut has a sp 
gravity of 8.013. It is obtained by calc 
Nation in a crucible, at a strong heat, of 10 
parts by weight of an oxide of manganese, 
inado into a paste with oil, and combined with 
1 part calcined borax. 

4255, Peroxide of Manganese. The 
black oxide is the only oxide of manganese that 
is directly employed in the arts. It is a plen- 
fifal mineral production in a crade state ; and 
is purificd by grinding the native miacral or 
pyrslusite in raills, avd removing the earthy 
hatter by washing. ‘The blackest samples are 
esteemed the best. 

4256, Alum. ‘The alum of commerco is 
asulphato of alumina and potassa, obtained by 
lixiviation (see No, 23) from crude alum ore, 
or schist. It is obtained in large crystals, 
slightly eMlorescent. Lt is applied in the arts 
tongreat variety of purposes. When deprived 
of its water of erystallization by heat, it be- 
comes burnt or dried alum. Pure red ot roche 
alum was originally imported from Italy, whero 
it is found ina uativo state. ‘This has’ a red- 
dish tinge, which extends more or less through 
tho crystals. 

4257. Hydrate of Alumina. Dissolve 
alum in'6 times its weight of boiling water, 
add a solution of carbonate of potassa, in 
slight excess, agilato the mixture for a few 
minittes, and’ then allow it to repose. After 
a time, pour the clear supernatant liquor from 
tho precipitate or sediment, and wash the 
Iatter threo or four times with tepid distilled 
or soft water. Next collect the precipitate 
ona fino calico filter, and again wash it with 
tepid water. When it has drained, press it 
Vetween bibulons paper, and, lastly, dry it 
either without heat, or at_a temperature not 
higher than 120° to'130° Fahr. ‘Tho product 
iva soft white powder. (Coolcy.) 

4258. Acetateof Alumina, Addasolu- 
tion of acetate of baryta to another of sul- 
plato of alumina, and filter. Or, add & parts 
‘alum toG parts sugar of Jcad, each being first 
dissolved feparately in hot water, and allowed 
tocool before mixing ; decant the clear liquor. 
‘Tho puro acetato is mado from pure hydrate 
of lumina, by digesting it in cold, strong 
acetic acid, until the latter is saturated. By 
rpontancons evaporation long transparent 
crystals form. if 

4259. Sulphate of Alumina, Saturate 
dilto sulphuric acid with hydrate of alumina ; 
evaporate and ¢rystallize. 


‘ by cold water, 
acid, 


4200. Butyrine, An oily fluid obtained 
from butter, Keep elaritied butter in a p 
i exsel, ata heat of 66°, for some days; 
y colicet Ute oily portion whieh sepa 
rates, and agitate ib with an equal weight of 
absolute aleobol far 24 hours, then pour. off 

ar and cvaporate, treat the oily residu- 

a eubouate of magnesia to re 

acid, and wash off the butyrate 
thas ‘formed with water; next 
maining fatty matter in aleohol, 
filter, and evaporate, to obtain the butyrine. 

4261, Bromine, A dark reddish-colored 


+ liquid, Having an odor resembling chlorine. 


It freezes at —4°,boils at about 135° Fabr., is 
very soluble in ether, less co in alcohol, and 
only slightly so in-water. With hydrogen it 
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forms hydrobromie acid, and, with the bases, 
compounds called EROMIDES or N¥DROBRO- 
MATES. [tis obtained as follows: A current of 
chlorine is passed through the unerystallizablo 
residuum of sea-water, called bittern, which 
then assumes an orange tint, .in coneequence 
of bromine being set free from its comb 
sulphuric ether is then agitated with it, and 
the mixture allowed to stand until the ethereal 
portion, holding the bromine iu solution, floats 
upon the surfice. By decanting, and’ evap- 
orating the ether, a crude bromine may bo 
obtained at once, 'To get it pure, the ethereal 
solution isearefully decanted, and agitated w 
asolution of potassa, by which imeana bro- 
mide of potassium and bromate of potash aro 
formed, ‘The whole is next evaporated to dry- 
and submitted to adull red heat; tho 
esiduun is then powdered, mixed with puro 
peroxide of manganese, and placed in a retort; 
sulphuric acid, diluted with half its weight of 
water, is now poured in. Red vapors imme- 
diately arise, and condense into drops of bro- 
mine, and are collected by plunging the neck 
of tho retort to the bottom of a small receiver 
containing cold water. ‘The bromine forms » 
stratum beneath the water, and may be col- 
lected and further purified by distillation from 
dry chloride of calcium. (Cooley) 

4262, Iodide of Cadmuim, 
prepared by tmixing iodine and cadmuim filings 
in a moist state, This is freely soluble in 
water or alcohol, and may bo erystallized by 
evaporation from ether” solutipn, in largo 
white transparent crystals. (U8. Disp.) 

4263. ‘Bromide of Cadmium. ‘This is 
made from cadmium filings and bromine, in 
tho same manner as the iodide of cadmium 
from iodine. It consists of long, white, efllo- 
rescent, erystallino needles, 

4204, “Hydriodate of Quinine. To a 
concentrated solution of neutral sulphate of 
quinine, add, drop by drop, a concentrated 
solution of iodide of potassium; dry the preci- 
pitate in the shade; or, heat the liquid nearl 
to tho boiling point, and allow it to erystal- 
ize. 

4265, Sulphate of Quinine, 
tho disulphate of quinia, oil 43 troy ounces 
cuareely powdered yellow cinchona, in 18 
water containing 1f troy ounces mu- 
id, and strain through muslin, Boil 
idue twice successively with tho camo 
quantity of water and acid as before, and 
strain, “Mix the decoctions, and, wl tho 
liquid iv hot, gradually add 5 troy ounces 
finely powdered lime, previously mixed with 
2 pints of water, stirring constantly until the 
quinia i y precipitated, Wash the 
precipitate with distilled water; and, having 
pressed, dried, and powdered if, digest it in 

Pour off the liquid, avd 
I times until the 
L bitter, Mix the 
liquids, and distill off tho alcohol until a brown: 
viscid masa remains. ‘Transfer it to a sui 
and pour upon it 4 pints distilled 
j and, having heated the mixture to the 
boiling point, addas much sulphuric 
anay bo ary to dissolve the qu 
‘Then add Uf troy ounce i con, 
ininutes, filter while hot, 2 
to erysstall hould the liqntid before 
tion” be ly neutral, xcidulate it very 
slightly with snlphnrie acid; should it, on tho 
contrary, change th color of litmus paper te 


This is 


This is 


a bright’ red, add moro ¢ Separate 
tho erystaly ftom the liqni ve them 
in boiling distilled water slightly aciiuiated 


with sulphurie a 
coal, filter tho solution, and set i 
crystallize. Lastly dry ‘the erystals on bibu- 
Jous paper with a fentle heat, and keep them 
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ina well-stopped bottle. ‘The mother-water 
may be mado to yield an additional quantity 
of sulphato of quinia by precipitating the 
ninia with water of ammonia, and treating 
tho precipitate with distilled water, sulphuric 
acid, and animal charcoal, as before. (U. S. 
Ph.) When puro it forms light, delicate, 
whito needles. It is entirely soluble in hot 
water, and moro readily so when an acid is 
present. Precipitated by ammonia, the re- 
sidnary. liquid, after evaporation, should not 
taste of sugar. By a gentle heat it loses 8 or 
10 per cent. of water. “It is wholly consumed 
by heat. If chlorino be first added, and then 
ainmouia, it becomes green. A solution of 10 
grains in 1 flvid ounce distilled water, and 2 
or 3 drops of sulphuric acid, if decomposed by 
asolution of } ounce carbonate of soda, in 
two waters, and heated till the precipitate 
shrinks and fuses, yields on cooling a solid 
mass, which, when dry, weighs 7.4 graing, 
and in powder dissolves entirely in a solution 
of oxalic acid. 

4266. Tests for the Purity of Sul- 
phate of Quinine, ‘This salt is frequently 
adulterated with ‘starch, magnesia, gum, 
sugar, &c. Tho first three remain undissoly 
when the ralt is digested in spirit; the fourth 
is dissolved out by cold water, and the last 
aay ho detected by precipitating the quinine 
by liquor of potassa, and dissolving tho pre- 
clpitato in boiling alcohol; cinchona erystal- 
Jizes out as the solution ‘cools, but the qui- 
nino romains in the mother liquor. (Cooley.) 

Dr. Stonelon proposes a test for tho presence 
of salicino in sulphate of quinine. He em- 
ploys Unreo kinds of sulphuric acid—viz, : 
juming, pure concentrated acid, free from 
arsonic aud nitric acid; ordinary ¢oncentrated 
sulphuric acid of commerce, containing a 
trace of nitric acid; and, lastly, sulphuric 
acid, to which, purposely, nitrio acid had been 
added, Watch glasses having been placed on 
a shect of whito paper, and drop or two of 
tho acids above referred to (each in a separate 
glass) having beon poured thereia, a fow crys 
tals of sulphate of quinine are put on the 
if pure, there is no coloration; but, even 
with I per cent. of salicine, tho two first- 
named acids cause a distinct red coloration, 
which docs not ensto with the acid containing 
nitric acid. ‘This latter acid is not even col- 
ored by pare ralicine. 

42 Acetate of Morphia, ‘Tho 
acetate of morphia of commerce is usually in 
the form of a whitish powder, and is prepared 
by the mero evaporation of the solution to 
dryness by a gentle heat. During the process 
a portion of the acetic acid is dissipated, and 
hence this preparation is seldom perfectly 
soluble in water, unless it be slightly acidula- 
ted with acetic acid. It is prepared by dis- 
solving 6 drachins morphia in 3 
ific gravity 1.043, diluted with 

distilled water; evaporate 
100 measures of 
oof 10 grains in 4 fluid ounco water, 

inims of acetic acid, heated to 212°, 
mposed by a yery slight excess of 
ammonia, yiell by agitation a precipitate, 
which, in 24 hours, occupies 15} measures of 


uid drachins. 


4 fluid ounces 
and crystallize. 


Opium, The juice obtained by 
cutting the unripo fruit of the white poppy, 
and hardened by exposure to the air. It 
yields several alkaloids, the principal of which 
is morphine, Tho best opium comes from 
Smyrna, in Turkey. Sometimes the com- 
mercial article is found adulterated with 
various substances in order to increaso its 
weight. 

4269. 'To Test the Strength of Opium. 
‘take 25 grains quicklime made into a mille 
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with water, boil in this 100 grains opium, and 

filter the solution while hot; saturate tho 
filtrate with dilute hydrochloric acid, and 
then precipitate the morphia by the addition 
of liquor of ammonia, any excess of tho latter 
being expelled by heat. Collect the precipi- 
tate, dry, and weigh it; the weight in grains 
will’ represent the percentage of morphia in 
tho cample of opium tested. (Couerle.) 

70. To Test the Purity of Opium. 
Macerate 100 grains opium for 24 hours in 2 
fluid ounces water; filter and express the 
residue; then precipitato with a solution of ¢ 
ounce carbonate of soda in 2 fluid ounces cold 
water; gently heat the precipitate until it 
fuses, ‘then cool and weigh it. It should 
weigh at least 10 grains; and, when pow- 
dered, be entirely soluble in a solution of 
oxalic acid, 

4271, Chloroform. <A thin, colorless 
liquid, of agreenblo ethereal odor, anid swectish 
but slightly acrid taste. Its epecifio gravity 
(water standard) is 1.49, and tho specific 

‘arity of its Fapor (air standard) is 4.2. It 

indles with difficulty, burning with a green- 
ish flame, and gives’ a dull, smoks-yellow 
color to the flame of alcohol. It occtipies 
prominent place among the anesthetics (sub- 
stances used to produco insensibility to pain 
by inhaling them), but has in later times 
been, to a certain extent, superseded by 
nitrous oxide. (Sce No. 4060.) Externally 
applied, it is refrigerant, soothing, and allays 
pain. It neither reddens nor bleaches litmus 
paper. 

4272, To Obtain Chloroform. This is 
prepared on tho largo scale, by mixing, in a 
eapacious retort or still, 4 pounds chloride of 
lime, 12 pounds water, and 12 fluid ounces 
rectified alcohol ; distill cautiously as long a8 
a dense liquid is produced, which sinks in and 
separates from tho water with which it passes 
over. Separate the lower stratum of chloro- 
form from the water, agitate it with o little 
sulphuric acid, and distil) it by tho heat of 
a water-bath from carbonate of baryta. 
(Dumas.) 

4273, To Obtain Pure Chloroform, 
Place in a capacious still 3 gallons water and 
30 fluid ounces rectified spirit, and raiso tho 
temperature to 100° Fahr. Add 10 pounds 
chlorinated lime (slacked limo saturated with 
chlorine gas), and 5 pounds slacked lime, 
mixing thoroughly. Apply heat, which must 
bo withdrawn as soon as distillation has com- 
menced, and distill 50 ounces; agitato it with 
} gallon water, and allow the crude chloroform 
to settle.. Separate and wash the chloroform 
with 3 fluid ounces distilled water, repeatin; 
this operation 3 times, each time with fres! 
distilled water. Next agitate the chloroform 
for § minutes with an equal volume of sul- 
phuric acid; when settled, transfer the upper 
stratum to a flask containing 2 ounces chloride 
of calcium in small pieces, and 4 ounce per- 
fectly dry slacked lime, Agitate thoroughly, 
and, after an hour, distill the pure chloroform 
over a water-bath. Keep in a well-stoppered 
bottle, in acool place. ‘The U. 8. Dispensato- 
ry has transferred this from the British Phar- 
macopeia, consequently avoirdupois weight 
‘and Imperial measure are adopted. 

427 To Purify Commercial Chloro- 
form. To 102 troy ounces commercial 
chloroform add 17 troy ounces sulphuric acid, 
occasionally shaking during 24 hours. Sepa- 
rate the lighter liquid and mix it with 6 fluid 
drachms stronger alcohol. ‘Then add 2 troy 
‘ounces carbonate of potassa, previously heat- 
ed to redness, and rubbed into powder while 
warm. Agitate thoroughly and distill to dry- 
ness. Keep tho distilled liquid in well-stop- 
ped bottles. (U. 8. Ph.) 
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4275, Tests for the Purity of Chloro- 
form. Its specific gravity should not be 
less than 1.490, nor more than 1.494; and 
should boil at 140° Fahr. When dropped 
into water, it sinks in transparent globules 
without milkiness. When mixed in a bottle 
with an equal bulk of sulphuric acid, it should 
produce no warmth; and after standing for 24 

ours, neither liquid should be discolored, or, 
at most, a faint yellow tingo imparted to the 
lower or acid stratum; more discoloration 
than this would denote the presence of em- 
pyrenmatio oily matter. When. evaporated 
on a porcelain plate, it leaves behind a slight- 
ly aromatic odor, but free from pungener. 

4276, Chloral. Chloral is an oily li- 
quid, possessing an ethereal smell; it, is solu- 
Lio in alcohol, ether, and water, but its solu- 
tion in the latter rapidly changes into a semi- 
solid crystalline mass of hydrate of chloral, 
soluble in a larger quantity of water. Chlorai 
boils at 202°, and has a specific gravity of 
1.502, 

4277. To Obtain Chloral. Place an- 
hydrous alcohol in a tubulated retort, and 
pass dry chlorine gas through it, at first in 
the cold, but afterwards with the application 
of a gentlo heat. As soon as the chlorine 
passes undecomposed through the liquor at 
tho boiling temperature, the process is com- 
plete. Un cooling, to liquid in the retort 
solidifies, forming a crystalline mass of hydra- 
ted chloral. ‘This must be melted by gentla 
heat, and agitated with thrice its volumo of 
oil of vitriol, when, on increasing the heat a 
little, an oily stratum of impure chloral will 
rise to the surface. This must be removed, 
boiled for some time, to drive off some free 
hydrochloric acid and aleobol, and next dic- 
tilled with an equal yolume of oil of vitriol 
lastly, it must be rectified from finely-pow- 
dered quicklime, stopping the process as soon 
as tho surface of the lime becomes dry. Tho 
chlorine is best introduced by a tube inserted 
into the tubulature of the retort, and a lon 
tube, bent upwards, should be connected wit 
the beak to convey away the hydrochloric 
acid gas extricated, and to allow the yolatil- 
ized alcohol and chloral to condense and flow 
back into the retort. 

4278, To Purify Hydrate of Chloral. 
There is perhaps scarcely a liquid in which 
chloral hydrate is insoluble at ordinary tem- 
perature; four parts of it dissolve gradually 
th one part of water, the solution crystallizes 
at 32° Fabr., but not in well-formed crystals. 
Aleohol and ether dissolve it to euch an ex- 
tent that it likewise does not crystallize well 
on evaporating these sulvents; absolute al- 
cohol must be excluded, because it combines 
with chloral. Chloroform and benzole are 
well adapted for recrystallization, but the 
first is too dear, and the last cannot be entire- 
ly removed from the crystals. ‘The same 
holds good for most other liqnid solvents, but 
uniformly satisfactory results are obtained 
with bisalphide of carbon; 45 parts of it dis- 
solve at 60° to 65° Fahr., but 1 part chloral 
hydrate; it precipitates ethereal and alcoholic 
solutions of the fatter. But at temperatures 
below the boiling of bisulphide of carbon, 4 
to 5 parts of it are sufficient for dissolving 1 
part chloral hydrate. If allowed to cool 
slowly, beautiful crystals, often an inch in 
length, are obtained, easily collected, and 
readily freed from the last traces of the sol- 
ent by exposing them in thin layers to the 
air, (Flickiger.} 

4279. Sulphuric Ether—also called 
oxide of ethyi—s a colcriess, transparent, 
yery limpid fnid, having a penetrating and 
agreeable smell and a burning taste. 

4280. To Obtain Sulphuric Ether. 
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Put 2 pounds rectified spirit into a 
tort, and add 2 pounds sulphucic ac’ 
the retort on a sand-bath, and a 
that the liquor may boil ‘as quickly as possi- 
ble, and the ether pass into a receiver cuoled 
by ice or water; continue to distill until a 
heavier finid begins to pass over; then lower 
the heat, add another pound of spirit, and 
distill as before, Mix the distilled liquors 
gether, pour off the supernatant portion 
1 ounce carbonate of potassa (previously igni- 
ted), and agitate occasionally for one hour; 
finally, distill the ether from a large retort, 
and Keep it in a well-stoppered bottle. This 
ether should have a specific gravity of -750. 

It is recommended to mix only a portion of 
the alcohol at first with the acid, and as soon 
as it reaches boiling point (about 280° Fabr.), 
add the remainder only fast enough to re- 
place the fluid aa it diatills over; also not to 
allow the heat to exceed 286°, 

Another method is, to hent tho salphuric 
acid to 280°, and then introduce the alevhol 
ina fine stream, by means of a tube with a 
fine lower orifice, introduced through a cork 
fitted to the mouth of the retort; a ther- 
moweter being adjusted in a similar manner, 
so that its bulb is immersed in the contents 
of thoretort. By this means the danger of the 
heat rising above 236° is obviuted. 

4281. Stronger Ether. Oficinal Ether 
Fortior, Take 3 pints each of ether and water; 
shake thom thoroughly together in a bottle; 
gual, whon. the water has oubdided, separate 
the ether from it, and agitate it well with 1 
troy ounce each of chloride of calcium and 
lime, both in fine powder. After standing for 
24 hours, decant the ether into a retort, with 
Liebig’s condenser, connected with a receiver 
urrounded by ice-cold water, and distill 1+ 
pints stronger ether, which should be of a 
specific gravity not exceeding .728. 

4282. To Purify Ether. Ordinary ether 
is purified by first agitating it with 2 or 3 times 
its volume of distilled water containing a few 
grains of carbonate of potassa, or a few drops 
of milk of lime; and, after decantation, again 

itated with a like quantity of water only. 
This may be used for inhalations. The washed 
ether is afterwards digested on chloride of cal- 
cium to deprive it of retained moisture. 

4283. Cautions About Ether, The 
inflammable, and when 


it rapidly sinks, equ a 
in the parts of buildings, eapecially eal 
lars which are badly ventilated. Bvery crack, 
every joint in the floors of rooms, the space 
beneath doors, &c., offer a road for the pass- 
‘age of this vapor, which, though invisible, as 
surely runs out of every orifice, and finds its 
level, as a stream of water would do. The 
only remedy is thorough ventilation. Many 
serious accidents have arisen from this cause; 
a light carried where such vapor is present 
causes an explosion. whe 

4284. OzoneEther. Byagitating ether 
in a flask with binoxide of barium, adding 
grodual perfectly pure and very dilute 

rrdrocblorio acid, occasionally cooling and 
subsequently allowing the ether to settle, 
we obtain a liquid which has been recom- 
mended as a Miinfocting, "bleaching and 
cleansi mnt, and as a test for chromic 
seid, while it instantly turns indigo bine: 
According to Boettger, this does not contain 
ozone, but binoxide of hydrogen, which is 
equivalent to it. 

4285. Tests for the Purity of Ether. 
Pure ether should be neutral to test paper; 
vaporize totally when exposed to the air; 
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when shaken in a graduated tube with half its 
volume of a concentrated solution of chloride 
of calcium, its volume should not be lessened ; 
water should dissolve only py its volume of 
ether, aud remain transparent. Dry carbon- 
ate of potas or tannin shaken with ether in 
a test-tube will become moist or forma syrupy 
solution, tn case any water is present, The 
presence of alcobol is shown by Shaking the 
ether with water, its solubility in water being 
the greater in direct proportion to the quan 
tity of alcohol which it contains. 

4286. To Find the Percen' of 
Ether in a Mixture of Ether and Al- 
cohol. By ascertaining the specific gravit 
at 60° Fabr. of a mixture of ether and aleubol, 
the following table will give the percentage 
of absolute ether contained in the mixture: 


TABLE OF PERCENTAGE OF ETHER. 


Spec. Gray. | Per cont. || Spec. Grav. | Per cont. 
0.7198 | 100 7673 65 

7246 95 7636 60 
7203 | 90 ‘7701 55 
7343 5 7772 50 
7397 80 7840 45 
7455 | 75 || ‘7880 40 
7514 70 

4287. NitricEther. Take 50 parts nitric 


acid, specific gravity 1.375, dissolve in it 2 or 
3 parts nitrate of urea, and add 50 parts alco- 
ha Distill until $ of the whole has passed 
over; agitate the distillate with a little water 
to separate the ether, and preserve the heavier 
portion. It has a specific gravity of 1.112; 
its vapor is explosive when strongly heated, 
consequently great care is necessary in tho 
distillation, to keep the heat down to the low- 
est working point, and to ill only small 

uantitiesatatime. (Millon.) (See directions 
for Sulphuric Ether, in No. 4280.) 

4288. NitrousEther. Nitrous orhypo- 
nitrous ether has a pale yellow color, boils at 
62° Fabr. ; at 60° its specific gravity is .947 ; 
itis very volatile, Take starch, 1 part; nitric 
acid, specific gravity 1.30, 10 parts; alcohol of 
8 per cent., 2 parts; water, 1 part; introduce 
the starch and acid into  capacious retort 
connected with a wide tube 2 or 3 feet long, 
bent at right angles, and terminating near the 
bottom of a two-necked bottle, containing the 
alcohol and water mixed together, and sur- 
rounded with a freezing mixture or very cold 
water. The other neck of the bottle must bo 
connected by a wide and long glass tube, with 
a good refrigerator or condenser. The heat of 
a water-bath must be cautiously sepia to 
the retort, when pure hyponitrous acid will be 
set free, and, passing into the alcohol, will fofm 
hgponitrite of oxide of ethyl (ether), which 

ill distill in a gentle stream. The tube con- 
necting the retort and bottle must be cooled 
by means of a rag or moist paper, wetted from 
time to time with ice-cold water; for if the 
tube and the alcohol be not carefully cooled, 
the latter becomes spontaneously hot, and 
boils violently, when the product is vitiated. 
This process is very productive and economi- 
cal, and yields perfectly pure hyponitrons 
ether, (Liebig.) 

4289. Sweet Spirit of Nitre. This is 
an alcoholic solution of nitrous ether. 'Tho 
mixture should have, according to the U.S. 
Pharmacopeia, a specific gravity of .837. It 
becomes acid by age. 

4290. Hydrochloric Ether. This is 
the chloride of ety], and is distilled in o 
retort, from rectified spirit of wine saturated 
with dry hydrochloric acid gas. (‘Thénard 
directs equal volumes of concentrated hydro- 
chlorie acid and absolute alcohol.) The re- 
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tort is connected with a Wolfe's apparatus, 
tho first bottle of which should be two-thirda 
full of tepid water (70° to 75° Fabr.), and the 
remainder surrounded with salt and ice, To 
render it perfectly anhydrous, it must be 
digested on a few (ragments of fused chloride 
of calcium. (Cooley.) 


4291. Acetic Ether. This is a color- 


gravity of .866 at 45°, 
water. [t is decomposed by alkalies azul 
strong acids. (Cooley.) It’ is also called 
acetate of ethyl. 

4292. To Obtain Acetic Ether. Mix 
together 3 parts acetate of potussa (or an 
eqnivalent quantity of acetate of soda (see No. 
80), 3 parts 85 per cent. alcohol, and 2 parts 
strongest oil of vitriol. Distill them in a 
glass retort .or earthenware still, connected 
with a well-cooled receiver; agitate the pro- 
dact with a little water, to remove undecom- 
posed alcohol, then digest it with a little chalk, 
to remove acidity, and afterwards with fused 
chloride of calcium, to absorb water. Lastly, 
rectify by a gentlo heat, (Fownes.) 

93. To Prepare Butyric Ether. 
‘This is the pine-apple oil of coinmerce ; and, 
largely diluted with rectified spirit, is the 
pine-apple essence used for flavoring. It is 
Prepared from crude butyric acid saponified 
with caustic potassa, and the resulting soaj 

led acne with alcohol and oil of vitriol. 
It is sparingly soluble in water, very soluble 
in alcohol; boils at 230°. It is also called 
butyrate of ethyl. 

194. Benzoic Ether. A colorless oily 
liquid, slightly heavier than water, aromatic 
in taste and odor. It boils at 410° Fahr. It 
is prepared as follows: Take 4 parts 90 per 
cont. alcohol, 2 parts erystallized benzoic acid, 
‘and 1 part concentrated muriatic acid ; distili 
them together, and, as soon as the product 
turns milky when mixed with water, chan; 
tho receiver and collect the subsequent distil- 
late; add water to it, decant the ether from 
the surface of the water, and boil it with 
water and a little oxide of lead (to separate 
the benzoic acid); lastly, free it from water 
by allowing it to stand over chloride of 
calcium. Benzoic ether is also called benzo- 
ate of ethyl, 

4395. Formic Ether—also called for- 
miate of ethyl, i8  limpid, aromatic fluid, 
lighter than water; soluble in 10 parts of 
that fluid; has a specific gravity of .915, and 
boils at 130° Fahr. To obtain it, mix in a 
retort, with a well-cooled receiver, 7 parts 
dry formiate of soda, 10 parts oil of vitriol, 
and 6 parts 90 per cent. alcohol. The greater 
pat will distill over by the heat spontaneous- 
ly developed, after which the heat of a water- 
Dath may be applied. Purify it by agitation, 
first with milk of lime, and afterwards with 
chloride of calcium. (Cooley.) 

4296. GEnanthic Ether—named also 
ananthylate of ethyl, and pelargonic ether 
(see No. 1471)—is colorless, and has a power- 
ful intoxicating vinous odor. Its specific 
gravity is .862, and boils at 480° Fabr. It is 
obtained towards the end of the distillation 
of fermented liquors, especially wines, and 
purified by agitation with a weak solution of 
carbonate of potassa. (Cooley.) This ether 
has the odor of quince, and dissolved in a due 
proportion of alcohol, forms quince essence. 

4297. Chloric Ether. This is synony- 
mous with chloroform. Medicinal chlonc 
ether consists of 1 part chloroform in 8 parts 
rectified spirit. 
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4298. Ethyl, This is a colorless, in- 
flammable gas, of & specific gravity a little 
over 2 (air standard). Under a pressure of 

37.5 Fahr., it assumes tho 
It forms 


Pass 


butyric ether. 
4301, Amyl. This is the basis of the 


fasel oil compounds; fusel oil being the 

oxide of amyl. It is @ colorless, ethereal 

liquid, boiling at 311° Fahr. Like ethyl, its 

acid Compounds are most used. (See No. 
.) 

4302, Acetate of Amyl. Mix together 
1 part fusel oil and 2 parts dry acetate of po- 
tassa (potassium—Fornes); add 1 part con- 
centrated salpis acid, and distill. Purify 
the distillate by washing it with a dilute solu- 
tion of potassa, and again distill it from dry 
chloride of calcium. (Cooley.) Acetate of 
amyl, diluted with alcohol, forms the essence 
of eget or Bergamot pear. 

4303. Valerianate of Amyl. Mix 
carefully 4 parts fusel oil with 4 parts sul- 
phuric acid; when cold, add 5 parts valerianio 
acid. Warm the mixture for a few minutes 
in a water-bath, then mix it with a little 
water, which causes the cther to separate. 
Purify this by washing it with water, and a 
weak solution of carbonate of soda, An al- 
coholic solution of valerianate of amyl consti- 
tutes apple essence. 

4304. Methyl. This is the basis of me- 
thylie alcohol or pyroxylio spirit, forming 
com aed) with the acids, analogous to those 
of ethyl. 

4805. Valerianic Acid. A volatile, 
fatty acid, obtained by distilling valerian root 
along with water, and acting on the pro- 
duct with caustic potassa, when valerian- 
ate of potassa is formed, and a volatile oil is 
separated; by craporating to dryness, the 
latter is dissipated, and ‘the dry mixture, 
treated with dilute sulphuric acid and distilled, 
yields an aqueous solution of valerianie acid. 
By careful redistillation it may be deprived 
of water. Valerianic acid may also be pro- 
duced artificially, by heating fused potassa 
along with the oil of potato, or corn spirit, 
when valerianate of potassa is obtained, the 
acid of which is identical in all respects with 
that obtained from the root of valerian. 
(Liebig.) It is colorless, limpid, oleaginous ; 
boils at 270° Fabr.; soluble in alcohol and 
ether, and in 30 parts of water; smells strongly 
of valerian; with the bases it forms salts 
called VALERIANATES, most of which are solu- 
ble. 

4306. Succinic acid. This is obtained 
by mixing coarsely powdered amber with an 
equal weight of sand, and distilling it by a 
gradually increased heat ; the product is puri- 

ied by pressing it between bibulous paper, to 
remove the oil, aud then subliming it.’ It 
forms colorless, inodorous crystalline scales, 
soluble in 5 parts cold or 2 parts boiling 
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water; is fusible and volatile without decom- 
position. 
4307. 


with the former 
arts have distilled, re-distill this portion 
Rom ita own weight of dried chloride of eal- 
enim until 3 parts have come over, which 
must be again rectified in the same manner, 
until 14 parts of liquid are obtained in the 
receiver. This liquid must then be mixed 
with an equal bulk of ether, and the mixture 
saturated with dry ammoniacal gas; brilliant 
colorless prismatic crystals will form, which, 
after washing with ether and drying, are pure 
aldehyd-ammonia. It smellslike turpentine; 
melts at 160° Fahr.; yolatilizes, unchanged, 
at 212°; decomposed by exposure to the air; 
soluble in most menstrua except ether. 

4308, Aldehyde. Dissolve 8 parts 
aldehyd-ammonia in 8 parts water; place the 
solution in a retort, and add 7 parts sulphuric 
acid, diluted with about half its weight of 
water; then distill as directed in last receipt. 
Reetify the product twice from its own weight 
of dried muriate of lime, at a heat not exceed- 
ing 86° Fabr. It is an ethereous liquid, boil- 
ing at 72°; neutral, inflammable, mixed with 
water, alcohol, and ether; decomposed by ex- 
posure to the air, into liquid acetic acid; 
spoils by age. 

. Sulphuret of Carbon. A color- 
less, pungent, fcetid Tiquid, exceedingly vola- 
tile and combustible. It exceeds all substan- 
ces in refractive power. In dispersive power 
it exceeds all fluid substances except oil of 
cassia. It produces intense cold by its evapo- 
ration. A spirit thermometer, having its bulb 
covered with cotton, if dipped into this fluid 
and suspended in tho air, rapidly sinks from 
60° to 0°, and if put into the receiver of an 
air-pump it will fall to —S1°. Mercury may 
be readily frozen in this way. 

4310. To Prepare Sulphuret of Car- 
bon. Heat together in a close vessel 5 parts 
bisulphuret of iron, and 1 part well dried 
charcoal; or transmit the vapor of sulphur 
over fragments of charcoal heated to redness 
in a porcelain tube. In either case the result- 
ing compound should be carried off as soon as 
formed, by means of glass tube plunged 
into pounded ice, beneath which it will col- 
lect. " It may be afterwards freed from adber- 
ing moisture and sulphur by distilling it at a 
low temperature froin chloride of calcium, 

Bisulphide or Bisulphuret of 

Carbon. ‘This is uxed in the arts as a sol- 
vent for India-rubber, gutta percha, &e. To 
procure it, Mulder recommends the following 
rocess ax the most convenient. Provide an 
fron bottle (a quicksilver bottle answers very 
well), and make a second opening intoit. To 
one opening adapt a copper tube bent twico 
at right angles; and to the other a straight 
tube dipping into the bottle. Having nearly 
filled the bottle with pieces of charcoal (re- 
cently heated to redness), and having screwed 
on the bent and straight tubes, place the 
bottle in a furnace, closing the mouth of the 
latter with a stone or clay cover in two pieces, 
hollowed in the centre so as to fit the upper 
part of the bottle, and defend it from the 
action of the fire. Connect the curved tube 
with a Wolffe’s bottle half-filled with water, 
and placed ina freezing mixture; and when 
the iron bottle is sufficiently heated, introduce 
by the straight tube fragments of sulphur, 


erfectly air-tight. When 6 
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and immediately close the mouth of the tube 
with a plug. ‘The bisulpharet, as it comes 
over, falls to the bottom of the water. Sepa- 
rate it from the water, and distill over oy 
chloride of calcium. 

4812. Terpine. Leave oil of turpentine 
for a long time in contact with a mixture of 
nitric acid and alcohol. Crystals of terpine 
form, By boiling an aqueous solution of ter- 
pine with a small quantity of sulphuric or 


other acid, terpinole is formed, and may be 
separated by distillation, It has the odor of 
hyacinths. 


4313. Sugar Resin. Mix 16 parts strong 
sniphuric acid with 8 of the strongest nitric 
acid; when cooled to 70° Fabr., stir in 1 part 
of finely-powdered sugar. In a few seconds, 
when the sugar has become pasty, take 
it out of the acid and plunge it into cold 
water. Add more sugar to the acid, and 
proceed as before. Wash the resinous matter 
carefully, and dissolve it in alcohol or ether. 
Evaporate the solution with a gentle heat. 
It is very combustible. Its solution may be 
used to render gunpowder, lucifer matches, 
&e., waterproof. 

4314, Aluminized Charcoal. This is 
recommended by Dr. Stenhouse as a cheap 
and very efficient decolorizing agent. Dis- 
solve, in’ water 54 parts of the sulphate of 
alumina of commerce, and mix with 924 part 
of finely powdered wood charcoal. When the 
charcoal is saturated, evaporate to dryness, 
and heat to redness in covered Hessian cruci- 
bles till the water and acid are dissipated. 
‘The charcoal contains just 74 per cent. of 
anhydrons alumina. 

4315. Styrol. Mix 20 parts of storax 
with 7 of carbonate of soda, and put them 
into a retort with water, and apply heat. A 
limpid fluid distills, which becomes, when 
heated to a certain point, a transparent solid. 

4816, Turpentine, An olco-resin fow- 
ing from the trunk, after removing tho bark 
of the. pitch or swamp pine. It is viscid, 
Sanaparenty and of the consistence of honey, 

4317, Oil of Turpentine. Oil or 
spirits of turpentine is obtained by distilling 
crude turpentine along with water. The re- 
mainder left in tho still after distillation is 
resin. It congeals at 14°, and boils at 312° 
Fohr. ; its specific gravity is about 870°. It 
is very intlammable, und becomes resinous by 

ure to the air. When purified, by 
redistilling with 3 or 4 times its volume of 
“water, it produces the camphene of com- 
merce. 

4318. Venice Turpentine. A liquid 
resin which exudes from the larch: tree. ‘he 


turpentine added to 48 pounds melted black 


4819. To Turpentine. How- 
ever carefully the oil of turpentine may have 
been distilled, it always leaves, after evapora- 
tion, a disagreeable odor, firmly adhering to 
the goods that have been treated with it. 
‘The same is the case with benzine and the 
lighter petroleum oils. This may be ob- 

ted, according to Bremer, by distillation 
over tannin. Articles treated with oil of 
turpentine that has been distilled in this 
way, are heated to 150° Fahr., when they 
loso every trace of odor. Bremer adds that 
this preparation is less inflammable, cheaper, 
and more agreeable to the workman than ben- 
sine. 

4320. Benzine. This is the name given 
in the United States to one of the products 
distilled from petroleum, having a specific 

ity of about .73, or 65° of Baumé’s light 
ter. (See No. 1527.) It has not yet 
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been frozen, and is dangerously volatile at 
all temperatures. (See No. 345.)  Benzine 
searcely attacks asphaltum or pitch, and 
cannot (like benzole), be converted by nitric 
acid into nitro-benzole. It is consequently 
useless for the preparation of aniline. Ben- 
zine consists of about 4 per cent. carbon and 
16 por cent. hydrogen. (Sce No. 440.) 

321. Benzole. In 1825, Faraday dis- 
covered a peculiar liquid which was deposited 
by condensation by ordinary coal-gas, and 

ve it the name of bicarburet of hydrogen. 
Some years afterwards Mitscherlich, of Berlin, 
obtained the same liquid from benzoic acid, 
and propesed for it the name of benzine. 
Taraday cujected to this name, as too similar 
to the distinctive names of tho alkaloids, as 
strychnine, morphine, é&c., and decided to call 
it benzole. The French, however, adhered to 
Mitscherlich’s name, and continue to call it 
Denzine, cansing considerable confusion; as 
benzole, from coal-tar, is a different liquid 
from benzine, obtained from petroleum. (Sec 
No. 1527.) Benzole has a specific gravity of 
.85, and freezes at 37° Fahr; it dissolves as- 
phaltum or pitch rapidly, is volatile at all 
temperatures, but less so than benzine. Ben- 
zolo can be converted by nitric acid into nitro- 
Denzole, and, by further treatment, into ani- 
line. (See No. 2552.) It contains about 
92.5 per cent. of carbon, and 7.5 per cent. of 
hydrogen. 

4322. WNitro-Benzole. A 
oily Zaid, insoluble iu water; boi 
Fahr., and has 9 specific gra 
known also as essence of mirbanc. 
method of preparing it is as follows: Place 10 
parts fuming nitric acid ina tubulated retort 
capable of holding 3 times the quantity; ap- 

ly beat sufficient to produce gentle ebullition. 
Tete glass tube through the upper neck of 


the retort, and through it introduce by de 
grees, a drop at atime, benzule (not benzine, 
sec No. 
evolved 


4321), so long as nitrous vapors are 

the liquid which passes 
e ing poured back from time to tit 
into the retort. When the red vapors ha 
ceased to rise, distill off the excess of benzole, 
if any, from the acid. ‘Then pour the contents 
remaining in the retort into 120 to 150 parts 
cold water, and let it stand fora few days, 
when the nitro-benzole will be found separa- 
ted at the lower part of the vessel. Decant 
the upper stratum of acid, wash the nitro. 
benzole with water, and keep it in stoppered 
bottles. This substance is used as a factitious 
oil of bitter almonds, being, although poison- 
ous, far less so than the prussic acid of which 
the real article consists. (Hager.) 

4323, Urea. A crystalline, colorless, 
transparent substance, consisting of cyanate 
of ammonia. Fresh urine, gently evaporated 
to the consistence of a syrup, is to be treated 
with its own volume of nitric acid at 24 deg. ; 
the mixture is to be shaken and immersed in 
an ice-bath to solidify the crystals of nitrate 
of urea; these are washed with ice-cold 
water, drained, and pressed between sheets of 
blotting paper. When they are thus separa- 
ted from foreign matters, they are to be dis- 
solved in water to which subcarbonate of pot- 
ash is added, whereby the nitric acid is taken 
up, and the urea set at liberty. This new 
liquor is evaporated at a gentle heat, nearly 
to dryness; the residue is treated with pure 
alcohol, which only dissolves the urea; the so- 
lution is concentrated, and the urea crystal- 
lizes. (Thénard.) 

Or: Mix 28 parts of perfectly ary ferro- 
cyanide of potassinm with 14 parts of black 
oxide of manganese, both pure and in fine 
powder; then place them on a smooth iron 
plate, and heat them to a dull red, over a 
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charcoal fire. When the mass begins to burn, 
it must be frequently stirred; after which 
cool and dissolve in cold water, filter, and add 
204 parts of dry sulphate of’ ammonia, and 
decant the clear from the precipitated sul- 
pose of potassa. Concentrate at a heat be- 
low 212°, again decant, evaporate to dryness, 
and digest in boiling alcohol of £09; crystals 
of urea will be deposited as the solution cols, 
(Liebig.) 

4324. Nitrate of Urea. This may be 
prepared as in last receipt from urea; or by 
saturating the artificial urea (Liebig’s prepa- 
ration) with nitric acid. 

4325, Stearine. The sclid portion of 
fats which is insoluble in cold alcohal. Pure 
strained mutton suet is melted in a glass flask 
with 7 or 8 times its weight of ether, and the 
solution allowed to cool; the soft pasty mass 
is then transferred to a cloth, and is strongly 
pressed, as rapidly as possible, to avoid evap- 
oration; the solid portion is then dissolved 
again in ether, and the solution allowed to 
crystallize. ‘The product is nearly pure. 

4326. Iodine. A chemical element 
found both in tho animal, vegetable, and 
mineral kingdoms, but exists in greatest 
abundance in sea-weed. It is principally 
manufactured froin the mother-waters of kelp, 
Iodine is usually met with under the form of 
semi-crystalline lumps, having a metallio 
lustre, or friable scales, somewhat resembling 

mpowder. It has a greyish-bluck color, a 

jot, acrid taste, and a disagreeable oder not 
much unlike that of chlorine. [t fuses at 
225° Fabr., volatilizes slowly at ordinary tem- 
peratures, boils at 347°, and when mixed with 
‘water rapidly rises along with its vapor at 
212°. It dissolves in 7000 parts of water, and 
freely in alcohol and ether. It may be crys- 
tallized in large rhomboidai plates, by expos- 
ing to tho air a solution of it in hydriodic acid. 
Iodine, liko chlorine, has an extensive range 
of affinity; with the salifiable bases it forms 
compounds termed 10DIDEs, IODURETS, or HY- 
DRIODATES; and it destroys vegetable colors. 

4327. To Obtain Iodine. Saturate the 
residual liquor of the manufacture of soap 
from kelp tee other iodine lye) of a specific 
gravity of 1.374, heated to 230° Fahr., with 
sulphuric acid diluted with half its weight 
of water; cool, decant the clear, strain, and 
to every 12 fluid ounces add 1000 grains of 
black Oxide of manganese, in powder; put 
the mixture into o glass globe, or matrass 
with a wide neck, over which invert another 
gis globo, and apply heat with a charcoal 

; iodine will subline yery copiously, and 
condense in the upper vessel, which, as’soon 
ag warm, should be replaced by another; and 
the two globes thus applied in. succession as 
long as violet vapor arises. It may be 
washed out of the globes with a little cold wa- 
ter. A thin disc of wood, having a hole in its 
centre, should be placed over the shoulder of 
the matrass, to prevent the heat from acting 
on the globular receiver. On tho largo scale, 
4 leaden still may be employed, and receivers 
of stoneware economically substituted for 
glass ones. ‘The top of the leaden still is usu- 
ally furnished with a moveable stopper, by 
which the process may be watched, and addi- 
tions of manganese or sulphuric acid made, if 
required. The addition of the sulphuric acid 
should be made in a wooden or stoneware 
basin or trough. To render the iodine pure, 
it should bo dried as much as possible, and 
then resublimed in a glass or stoneware ves- 
sel. (Ure.) 

Or: Extract all the soluble part of kelp by 
water, and crystallize the soda by ovapora- 
tion; to the mother-lyo add oil of vitriol in 
excess, and boil the liquid, then strain it to 
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separate some sulphur, and mix the filtered 
liguor with as much manganese as there was 
oil of vitriol: on applying heat, the iodine 
sublimes in the form of greyish-black scales, 
with a metallic lustre. ‘The boiling is con- 
ducted in a leaden vessel; and a cylindrical 
leaden still with a very short head, and con- 
nected with 2 or 3 largo globular glass reeiv- 
ers, is used for the subliming apparatus. Care 
must be taken to watch the process, and pre- 
vent the neck of tho still becoming choked 


with condensed iodine. (Cooley.) 
4328. To Dissolve Io in Cod 
Liver Oil. To effect this it is best to tritu- 


rate the iodine with half its weight of iodide 
of potassium, and to add gradually the oil so 
as to form a uniform mixture. After standing 
for a few hours all the iodide will be found at 
tho bottom of the flask, leaving the iodine in 
perfect solution, tho oil having but little of 
its taste. (Hymtael.) 

4329, Tests for Iodine. Free iodine 
may be recognized by —The violet color 
of its vapor.—Striking a blue color with 
starch; this test is so delicate that water 
containing only yy. part of iodine acquires 
a perceptible blue tinge on the addition of 
starcl,—Nitrato of silver causes a white pre- 
cipitute in solutions containing iodine.—It 
strikes a blue color with opium and narceine. 
Iodine in combination, as it exists in indic 
acid and the iodates, docs not strike a blao 
color with starch, without the addition of 
some deoxydizing agent, as sulphurous acid 
or morphia; and as it exists in tho iodides, 
not until the base is saturated with an acid 


phuric’ acid, and lightly pouring thereon a 
Small quantity of aqueous eblotine, w very 


visible blue zone will be developed at the line 
of contact. (Balard.) Solutions containing 
jodates yield, with nitrate of silver, a white 
precipitate, soluble in ammonia; the iodides, 
under tho same circumstances, give a palo 
yellowish precipitate with nitrate of silver, 
scarcely soluble in ammonia; a bright yellow 
one with acetate of lead; and a scarlet ono 
with bichloride of mercury. The iodates 
defagrate when thrown on burning coals, 
but the iodides do not. The iodates may 
algo be tested as iodides, by first heating 
them to redness. by which they lose their 
oxygen, and are converted into iodides. 

4330, Kelp. The alkaline ashes obtained 
by burning various kinds of sea-weed. 

4331. Galipot. A French term for that 
portion of turpentine which concretes on the 
trunk of the tree when wounded, and is re- 
moved during the winter. 

4332. Phosphorus. Phosphorus is a 

wale yellow, semi-transparent, and highly com- 
Bustibte solid; specific gravity 1.77 (water 
standard); melts at 108° Pahr., and unites 
with oxygen, forming acids, and with the 
metals, forming PHOSPHIDES or PHOSPHURETS. 
[t is soluble in ether, naphtha, and the oils. 
Froin its great inflammability it can only be 
safely kept under water. In commerce it is 
always pocked in tin cylinders, soldered air- 
tight. It is a powerful corrosive poison. Tho 
specific gravity of its vapor is 4.327 (air 
standard). 

4333. To Obtain Phosphorus. Ground 
bone-ash, 12 parts; water, 24 parts; mix to a 
pap in a large tub, aud add in a slender stream 
(still stirring) oil of vitriol, 8 parts; work wel 
together, adding more water if required; in 
24 hours thin with water, agitate well, and, if 
convenient, heat the mixture in a leaden pan, 
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and as svon as the paste has lost. its granular 
character, transfer it into a series of tall casks; 
largely dilute with water, and, after settling, 
decant the clear portion; wach the residuo 
well with water, mix tho elear liquids, and 
evaporate in a copper or lead pan, till the 
calcareous deposit (gypsum) becomes consid- 
erable, then cool, decant the clear, aud drain 
the sediment on a filter; evaporate the clear 
liquid to the consistence of honey (say to 4 
parts), add 1 part of powdered charcoal, and 
evaporato to dryness in an iron pot, or till the 
bottom of the latter becomes red hot; the dry 
mixture, when cold, is put into earthen retorts 
well covered with luting and properly dried, 
and heat is applied sideways rather than at 
the bottom, by means of an air furnace. ‘The 
beak of the retort is connected with a copper 
tube, tho other end of which is made to dip 
about 2 inch bencath the surface of lukewarm 
-water placed in a trough or wide-mouthed 
bottle. Tho distilled product is purified by 
squeezing it through chamois leather under 
warm water, and is then moulded for sale by 
melting it under water heated to about 145° 
¥ahr., plunging tho wider end of a slightly 
tapering but straight glass tube into the 
water, sucking this up to the top of the glass, 
so as to warm and wet it, next immersing the 
end into the liquid phosphorus, and sucking it 
up to any desired height. ‘The bottom of the 
tube being now closed with the finger, it is 
withdrawn, and transferred toa pan of cold 
water to congeal the phosphorus, which will 
then commonly fall out, or may be easily ex- 
pelled by pressure with a pieco of wire. Keep 
it in places where neither light nor heat has 
access, in phials filled with cold water which 
has been boiled, to expel. all air, and enclose 


the phials snipers cases. 
i" [dwin’s Phosphorus. Heat 
nitrate of lime till it melts; Keep it fused for 


10 minutes, and pour it into a heated iron 
ladle. When cool, break it into pieces, and 
keep it in a closely-stoppered bottle. After 
exposure to the sun’s rays, it emits a white 
light in the dark. 

, 4835. Canton’s Phosphorus, Put cal- 
cined oyster shells in layers, alternately with 
sulphur, and heat strongly in a covered cruci- 
ble for an hour. This is also luminous in the 
dark after exposure to the sun. 

1336. P. orus Bottles. Put 12 
grains phosphorus with § ounce olive oil in 
alounce phial ; and place it, loosely corked, in 
‘ basin of hot water; as soon as the phuspho- 
rus is melted, remove the phial, cork it so- 
curely, and agitate it until nearly cold. On 
being ‘uncorked it emits sufficient light in the 
dark to see the time by a watch, and will 
retain this property for some yeurs if not too 


frequently employed. ‘ 
hosphorus with Cop- 


oie Ceectt 7 
per. ir. Siewert, of Halle, suggests a 
method by which tho sticks ean be kept, even 
in tho light, without underguing deteriora- 
tion. For this purpose, he takes advantage 
of the well-known property of phosphorus to 
reduce some metals from their solutions. The 
sticks of phosphorus are put into a cold satu- 
rated solution of the sulphate of copper. 
Presently they become coated with a deposit 
of metallic copper, and in this state resemble 
Seppe, rods. ‘They can now be removed toa 
bottle containing water, and will keep for 
years, When a stick is wanted for any pur- 
ose, on removing the metallic film, and cera. 
ping off a black deposit underneath it, the 
phosphorus will be found to have retained its 
translucency, as if it had been freshly cast. 
4338. To Reduce Phosphorus to 
Powder. Melt the phusphorws in a phial 
containing some fresh urine, or a solution of 
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pure urea, by the heat of hot water, and agi- 
tate until cold. Rectified spirit’ may be 
used instead of urine or urea. (See No. 1399.) 

4339. Phosphorescent Oil. Dissolve 
1 grain phosphorus in 1 ounce olive oil in a 
test tube by the heat of hot water, or add a 
larger quantity to some oil of lavender, in 
which it will dissolve spontaneously. Keep 
in a close phial. 

40, Pyrophorus. This is a term 
given to substances. which inflame spontane- 
ously when exposed tothe air. When a small 
quantity of any of the powders given below 
is expoxed to tho air, it rapidly becomes hot 
and inflames. Their action is quicker in o 
damp atmosphere, or by the moisture of the 
breath. 

4341, Homberg’s Pyrophorus. Stir 
equal parts of alum and brown sugar (or 3 
parts alum and 1 part wheat flour) in an 
iron ladle over the fire until dry; then put it 
into an earthen or coated glass phial, and keep 
it atared heat so long as flame is emitted; 
it must then be carefully stopped up and 
cooled. 

4342, Hare’sPyrophorus. Lampblack, 
3 parts; burnt aluin, 4 parts; carbonate of 
potash, 8 parts; as above. 

4343, Gay Lussac’s horus. 
Sulphate of potash, 9 parts; calcined lamp: 
black, 5 parts; as last. 

4844, Goebel’s Pyrophorus, Heat 
tartrate of lead red hot in a glass tube, and 
iat Bemmeuonlly, seal it. 

5. Dextrine or Starch Gum. 
Heat 4 gallons water ina water-bath to be- 
tween 77° and 86° Fahr.; stir in 14 or 2 
pounds finely ground malt; raise the temper- 
ature to 140°, add 10 pounds potato or other 
starch; mix all thoroughly, raise the heat to 
158°, and keep it between that and 167° for 
20 or 30 minutes. When the liquor becomes 
thin, instantly raise the heat to the boiling 

int, to prevent the formation of sugar. 

train the liquor, and evaporato it to dryness, 
as tho dextrine will not keep long in a liquid 
form, Another method is to boil solution of 
starch with a few drops of sulphuric acid, fil- 
ter the solution, and add alcohol to throw 
down the dextrinc. 

Or: Mix 500 parts potato starch with 1500 
parts of cold distilled water and 8 parts of 
pure oxalic acid; place this mixture in a suit- 
able yessel on a water-bath, and heat until a 
smal) sample tested with iodine solution does 
not, produce the reaction of starch. When 
this is found to be the ease, immediately re- 
moye the vessel from the water-bath, and 
neutralize the liquid with pure carbonate of 
lime. After having been left standing for a 
couple of days the liquor is filtered, and the 
clear filtrate evaporated upon a water-bath 
until the mass has become quite a paste, 
which is removed by o spatula, and, having 
been made into a thin cake, is placed upon 
paper and further dried in a warm place; 220 
hae of pure dextrine are thus obtained. (Ser 

Yo, 2985.) 

4346. Albumen. A substance which 
enters largely into the composition of animal 
bodies, it is scarcely soluble in water, but 
dissolves readily by ‘adding to tho water o 
small portion ‘of ‘caustie soda or potassa. 
White of egg is a solution of albumen, 

To Make Albumen. Expose 
the strained white of egg, or the serum of 
bullock’s blood in a thin stratum, to a current 
of dry air, until it hardens into a solid trana-. 
parent substance. 

Or: Agitate strained whito of egg with 10 
or 12 times its bulk of alcohol, and collect 
the flocculent precipitate on a muslin filter. 
Dry it at a temperaturo not over 120° Pahr. 
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4348. Tests for Albumen. solution 
of bichloride of mercury dropped into a fuid 
containing albumen, occasions a white preci- 
pitate. Tannin or tincture of galls gives s 
yellow, pitchy precipitate. ; 

4349. Sulphur. Sulphur or brimstone 
is usually of a palo yellow color; melts to a 
clear, thin fluid, and volatile at about, 232? 
Fabr., whon it inflames spontaneously in the 
open air, and burns with 2 bluish flame. It 
is insoluble in water and in alcohol; soluble in 
turpentine and fat oils, and freely so in bisul- 

buret of carhon and hot liquor of potassa. 
With oxygen it forms sulphurie and sulphur- 
‘ous acids, and with the metals it combines as 
SULPHURETS or sULPIpes. Its specific gravity 
ig from 1.932 to 2.045 (water standard). The 
specific gravity of its vapor is 6.648 (air 
standard). 

4350. Amorphous or Brown Sul- 
phur. Prepared from sublimed sulphur by 
melting it, increasing the heat to 320° Fahr., 
and continuing it at that temperature for about 
30 minutos, or until it becomes brown and 
viscid; it is then poured into water. It is 
now ductile like wax, may be easily moulded, 
and when cooled does not again become fluid 
below 600° Fuhr. 

4351, Precipitated Sulphur. Sub- 
limed sulphur, 1 part; dry slacked lime, 2 parts; 
water, 25 parts; boil for2 or 3 hours, dilute 
with 25 parts more water, filter, precipitate 
by muriatic acid, and drain; well wash, and 
airy the precipitate, Resemblessublimed sul- 
phur in its general properties, but is much 
paler, and in a finer stato of division. 

To Purify Precipitated Sul- 
phur, The precipitated sulphur of the shops 
contains about two-thirds of its weight of sul- 
phate of lime (plaster of Paris), owing to the 
substitution of sulphuric for muriatic acid in 
its preparation. This fraud is detected by 
heating a little of the suspected sample in an 
iron spoon or shovel, when the sulphur is 
volatilized, and leaves behind the sulphate 
of lime, which, when mixed with water and 
gently dried, gives tho amount of the adul- 
teration. A'still simpler plan is to dissolve 
out tho sulphur with a little hot oil of tarpen- 
tine or liquor of potassa. 

4353, Roll Sulphur, Crade sulphur, 
purified by melting and skimming it, is 
poured into cylindrical moulds. Common 
roll sulphur frequently contains from 3. to7 
per cont. of yellow arsenic. . 

4354, Sublimed Sulphur. Sometimes 
called, Flowers of Sulphur. This is prepared 
by subliming sulphur in iron vessels. For 
medical purposes it is well washed with 
water aul dred by a gentle heat. (Cooley.) 
‘An aqueons solution of pure aubydrous ear- 
bonate of soda will dissolve an appreciable 

nantity of flowers cf sulphur, by digesting 
for 10 hours at 219 Fabr. (Pole.) 

4355. Sulphur Vivum. Crude native 
sulphur, or black sulphur, is of grey or mouse- 
colored powder. ‘The same names are given 
to the residuum in the subliming pots, after 
the preparation of flowers of sulphur; it gen- 

ly contains arsenic, 

4356. Tersulphuret of Arsenic. Tho 
tersulpburet or tersuiphide of arsenic is a tino 
golden yellow substance in lumps or powder. 
Ttis found, ready formed, in nature, or is pre 
pared artificially by sublimation from arseni 
ons acid and sulphur. The artificial sul- 
phuret, King’s Yellow, often contains 80 to 90 
per cent. of white arsenic, 

4357. Camphor. The camphor of com- 
merce is a natural production. It is. princi- 
pally extracted! from the laurel camphor tree, 

nut it is also found in several other members 
of the vegetable kingdom. It is a white, semi- 
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crystalline solid, very volatile at common 
temperatures, soluble in alcohol, ether, oils, 
and acetic and slightly but sufficientl, 
so inwater to impart its characteristic smell 
and taste. The Chinese and Japanese extract 
the camphor by cutting the wood into small 
pieces, and boiling it with water in iron ves- 
sels—which are covered with large earthen 
capitals or domes—lined with rice straw. 
As the water boils, the camphor is volatilized 
ulong with the steam, and condenses on the 
straw, under the form of greyish granulations. 
In this state it is collected and transported to 
Europe, when it undergoes the process of re- 
fining into white camphor. ‘To refine it, 100 
parts of crude camphor are mixed with 2 
parts each of quicklime and animal charcoal, 
and placed in a thin globular glass: vessel 
sunk ina sand-bath. The heat is then cau- 
tiously applied, and the reseel gradually: and 
carefully raised out of the sand as the sub- 
limation goes on, When this is completed, 
the whole is allowed to cool. If the process 
be conducted too slowly, or at a heat under 
375° Fahr., the product will be flaky, and con- 
sequently ‘unsaleable, without remelting or 
subliming. 

4358. To Pulverize Camphor, Cam- 
phor may be beaten in a mortar for some 
time, without being reduced to powder, but 
if it be first broken with the pestle, and then 
sprinkled with a fow drops of spirit of wine, 
it may be readily pulverized. By adding 
water to an alcoholic or ethereal solution of 
camphor, it is precipitated under the form of 
‘an impalpable powder of exquisite whiteness, 
which may be collected and spontaneously 
dried on a filter; the addition of a minute 
quantity of carbonate of magnesia to the 
water (say 1 drachm for each 16 ounces of 
camphor), before mixing it with the camphor 
solution, will prevent the powdered camphor 
from hardening again after drying. 

4359. Glycerine. Thisis asweet, syrup 
liquid, formed during the saponification of oils 
and fats. Its various uses will be found em- 
bodied in their respective receipts. 

4360, To Obtain Commercial Gly- 
cerine, The sweet stearine liquor of the 


stearing. manufacturers is used for this pur- 
se. The limocontained in it is precipitated 
y @ stream of carbonic or by & solu- 


tion of carbonate of soda, carefully avoiding 
adding the latter in excess; the liquor thus 
obtained is then boiled « little, filtered, and 
evaporated to a syrupy consistence. Glycer- 
ine is also obtained from the water and wash- 
ings left in the manufacture of Jead or litharga 
plaster, by mixing them together, filtering, 
and submitting them to the action of a 
stream of sulphuretted hydrogen, which pre 
cipitates the lead; the clear liquid, after 
settling, is decanted, filtered, and evapora- 
ie the consistence of syrup, in a water- 


4861. Solvent Power of Glycerine. 


Elever gives tho following parta of varioas 
chemicals ¥ 


solublo in 100 parts glycerine. 
i 


‘Tastrate of antimony and potama, 
Tee 
Sulphate of atropia. 
Chloride of barium 
Brucia. 
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Sulphide of calcium. 
Quinine... 


Cyanide of mercu: 
Todin ae 


rp 
Muriato of morphi 
Phosphorus. ... 
‘Acetato of lead 


Borate of soda... 
Carbonate of soda. 
Chlorate of soda. 
Sulphur. 
Strychnia.. 
Nitrate of strychnia. 
Sulphate of strychi 
Urea. 


4362, T . momer- 
cial glycerina is rendered pure by dilating ic 
with water; it is then decolored with a little 


animal charcoal (see No. 1729), filtered, and 
evaporated to tho consistence of a thin syrup, 
after which it is further evaporated in a 
vacuum, or over sulphuric acid, until it ac- 
quires a specific gravity of 1.265. 

. To Glycerine. Bottles 
sent out from wholesale and manufacturing 
houses, labeled, “Puro Glycerine,” do not 
always contain’ what their labels declare. 
Somo samples culled puro are rich in lead, 
others contain chlorine, most are diluted with 
water, and the best is generally acid. It is 
necessary, therefore, to purify even the best 
samples by digesting them for several daye 
with powdered chalk, allowing the latter to 
subside, and decanting. (Sehacht.) 

4364. Tests for the Purity of Glycer- 
ine. Pure glycerine has a neutral reaction, 
and on evaporation in a porcelain dish leaves 
only a very slight carbonaceous ernst, while 
the impure’ has a much greater percentage of 
coaly matter. The pure article does not be- 
come brown when treated, drop by drop, with 
concentrated sulphuric acid, even after several 
hours; the impure becomes brown even when 
but slightly adulterated. Pure glycerine, 
treated with pure nitric acid and a solution of 
nitrate of silver, does not become dondy, 
while the impure exhibits a decidedly milky 
appearance. Sometimes the impure article 
becomes blackened with the sulphide of am- 
moninm. Oxalate of ammonia produces — 
black clouding; lime-water sometimes causes 
amilky discoloration. Pure glycerine, how- 
ever, constantly remains perfectly uncolored, 
and clear as water, the impure becoming col- 
ored to a greater or less oxtent. If a few 
drops are rubbed between the fingers, pure 
glycerine causes no fatty smell; the contrary 
is the case with the impure, especially if a few 
aeons of dilute sulphuric acid be introduced. 
(Holler.) (See No. 1151.) 

4365. Gelatine. Animal jelly obtained 
retains tho form of tho bone, is washed in a 
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by heat from the organic tissue of the bones, 
tendons, and ligaments, the cellular tissue, the 
skin, and the serous membranes in contact 
with water. Glue and size are coarse varie- 
ties of this substance, prepared from hoofs, 
hides, skins, &c.; and isinglass is a purer kind, 
prepared from the air-bladders and some other 
membranes of fish. Gelatine is insoluble in 
cold water, but dissolves with greater or less 
readiness on the application of heat, formin, 
a tremulous and transparent jelly ‘on cool- 
ing. It is insoluble in. alcohol or ether, and 
is decomposed by strong alkali or acid. 

4366, To Obtain Gelatine from Bones. 
The bones of good meat form most excellent 
materials for making soups and gravies, as is 
well known to every good cook. In France, 
suup is extensively made by dissolving bruised 
boues in a steam heat of 2 or 3 days’ continu- 
ance, and also by dissolving out tho earthy 
part by digestion in weak muriatic acid, when 
a lump of gelatine is obtained, which, after 
being well washed with water, will dissolve 
by boiling, and is equal to ising!ass for all the 
purposes of making soups and jellies, | Proust 

as recommended the following process for 
making bone gelatines: Crash the bones 
small, then boil them for 15 minutes in a ket- 
tlo of’ water, cool, and skim the fat off, which 
iy fit for all common purposes. ‘The bones 
are then ground, and boiled in 8 to 10 times 


the bone is dissolved. The gelatine, which 
stream of water, plunged in hot water, and 
again in cold, to remove all remains of acid, 
and sometimes put into 4 solution of carbonate 
of soda. When well washed, it is dried on 
open baskets or nets. By steeping the raw 
golatino in cold wator, dissolving it in boiling 
water, evaporating the jelly, and cuttin; 
into tablets, it may bo dried and preserve 
that form. 

4368. Nelson’s PatentGelatine. This 
is mado from cuttings of the hides of cattle, 
and skins of calves. These, freed from hair, 
flesh, fat, &c., are washed and scoured, then 
macerated for 10 days in a lye of caustic soda, 
and afterwards placed in covered vessels at a 
temperature of 60° to 70° Fabr. until they 
become tender; then washed from the alkali, 
exposed to the vapor of burning sulphor until 
they become sensibly acid, dissolved in earthen 
vessels heated to 150°, strained, put into 
settling vessels heated to 100° or 120° for 
nine hours, the clear liquor drawn off and 
poured on the sooleag, slabs to the depth of + 
en inch, When cold, the jelly is cut in 
pieces, washed till free from acid, redissolved 
‘at 85°, poured on slabs, cut up, and dried on 
nots. 


4369. Gelatine Wafers, Dissolve fine 
glue or isinglass in water, so that the solution, 
when cold, may be consistent. Pour it hot 
on a plate of glass (previously warmed with 
steam and slightly greased), fitted in » metal- 
lic frame whose edges are just as high as the 
wafers should be thick. Lay on the surface a 
second glass plate, also hot and greased, so as 
to touch every point of the gelatine while 
resting on tho edges of the frame. By its 
pressure the thin cake is rendered uniform. 

en the glass plates have cooled, the gela- 


US 


tine will be solid, and may be removed. It is 
cut into discs of different sizes by means of 


Proper yanches. 

70. Tests for Gelatine. Gelatine 
dissolved in water is recognized by forming a 
jelly on cooling; it is precipitated by alcohol; 
corrosive sublimste throws down a whitish, 
flocculent precipitate; a solution of tannin, 
or sn infusion of galls, gives a curdy, yellow- 
ish-white precipitate, ‘which, on being stirred, 
coberes into an elastic mass, insoluble in wa- 
ter, and, when dry, assumes the appearance of 
over-tanned leather. 

4871. Asbestos. A natural substance, 
resembling flax, capable of withstanding un- 
changed o considerable degree of heat; it 
may, therefore, be cleansed or purified by fire. 
It is also called Amianthus. 


Tests or Reagents. These are 
substances employed to determine the 
name or character of apy other substance, or 
to detect its presence in compounds. They 
are used in both the solid und fluid state; 
generally the latter, when they are known 
as liquid tests. ‘Their application as reagents 
is called testing. For this purpose they are 
commonly added drop by drop to the liquid 
Hn tested, conaiae ie a tent bas) or test- 

A simple way of employing them is to 
place afow drops or a small portion of the 
ligaia or substaneo for examination on a slip 
of common white glass, and to add to them a 
drop of the test liquid. By placing tho glasa 
over a sheet of white paper, the effect will be 
rendered more perceptible. 

‘A number of tests, not included here, refer- 
ring to substances which hold a prominent 
place in some special process, have been in- 
troduced in immediate connection with tho 
description of those substances, and will be 
found in the index under the head of the arti- 
on 973. Test for Chicory in Coffee. 

. for 5 
Place a spoonful of ground coffee gently on 
the surface of a glass of cold water. The 
pure coffee will float for some time, and 
scarcely color the water; the chicory, if any 
be present, rapidly absorbs the water and sinks 
to the bottom, communicating a deep reddish- 
brown tint aa it falls. 

Or a spoonful of ground coffee may be 
placed in a small bottle of cold water, and 
shaken for a moment; if the sample of coffee 
is pure, it will rise to the surface and hardly 
tinge the water, whilst if the coffee is adul- 
terated with chicory, the latter will fall to 
the bottom and color the water as before. A 
similar coloration of the water will be pro- 
duced, however, if the coffee be adulterated 
with burnt sugar, which is the basis of the so- 
called “coffee essences or extracts.” 

4374. To Test Tea. Pure China tes is 
not turned black by being put into water im- 
pregnated wi Iphuretted hydrogen. 
nor does it tinge spirit of hartshorn blue. 
The infusion is amber-colored, and is not 
reddened by adding afew drops of oil of vitriol 
to it. 

4375. To Detect C in Liquids. 

3 a 


ere 


4376. ToDetect Watered Milk. The 
cheapest and easiest method of adulterating 
milk is by adding water, and we may readily 
ascertain thy exact extent of adulteration by 
the following plan. If a glass tube, divided 
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into 100 parts, be filled with milk uud left 
standing for 24 hours, the cream will rise to 
the upper part of the tube, and occupy from 
11 to 13 divisions, if the milk is genuine. 

4377. To Detect Chalk in Milk. Di- 
lute the milk with water ; the chalk, if there bo 
any, will settle to the bottom in an hour or 
two; put to the sediment an acid, vinegar for 
aseencey and if effervescence take place it is 
chalk. 

4378. To Detect Mineral Substances 
in Flour. The presence of a mineral adul- 
teration of four or meal may be readily de- 
tected. A small quantity of the suspected. 
flour is shaken up in aglass tube with chloro- 
form. All mineral adulterations will collect 
at the bottom, while the flour will float on 
the liquid. 

4379. How to Know Good Flour. 
When flour is genuino or of the best kind, it 
holds togetber ina mass when rqucezed by the 
hand, and shows tho impre: ns of the fin- 

ers, and eyen of the marks of the skin, much 
fonger than when it is bad or adulterated ; 
and the dough made with it is very gluey, 
ductile, and alastic, easy to by kneaded; and 
may be flattened and drawn in every diree- 
tion without breaking. 

4380, To Detect Adulterations in 
Sugar. Sugar is largely adulterated. Pure 
cane and beet sugars may be known by their 
solutions bending the luminous rays in cir- 
cumpolarization to the right, whereas grape 
and fecula sugars bend it to the left, Pure 
cane sugar boiled in a solution of caustic po- 
tassa remains colorless, but if starch sugar is 
present the liquid turns brown. A filtered 
solution of 33 grains cane or beet sugar in 1 
ounce water, mixed with 3 grains pure caustic 
potassa, and'then agitated with 14 grains sul- 
phate of copper in a close vessel, remains 
Blean, even after. tho lapso of several days; 
but if starch sugar is present, a red precipi- 
tate is formed after some time, and if present 
in considerable quantity the copper will be 
wholly converted into oxide within 24 hours; 
the solution first turns blue or green, and then 
entirely loses ita color. Of late years moist 
sugar has been largely adulterated with the 
sweet waste liquor (solution of glycerine) of 
the stearine manufactories; but this fraud 
ore be detected by its inferior sweetness, 
and by its moist and dirty appearance. 

1. Test for Starch. The old and 
familiar test for starch is the blue color which 
free iodine produces when brought in contact 
with it; but this is not the only reagent by 
means of which we can detect the presence of 
starch in combination with similar bodies. 
Bromine is nearly as good as iodine, and 
tannin is said, in some instances, to be better. 
A solution of 50 grains tannin in } pint dis- 
tilled water will answer for making the test. 
A drop of this tannin solution will cause a 
precipitate in extremely dilute solutions of 

;, the precipitate dissolves when 
warmed and roetpeer when the solution 
cools; and where the starch paste is old, the 
reaction is said to be more sensitive than 
that of iodine. 

4382. To Test Arrow-Root. Genuine 
arrow-root is odorless and tasteless, and pro- 
duces a sort of crackling noise when pressed 
or rubbed, and emits no peculiar odor when 
mixed with muriatic acid. Stirred up in a 
mortar with double its weight of a mixture of 
equal parts of aqua-fortis and water, it docs 
not become gelatinous and adhesive in less 
than 15 minutes. 

4383, To Detect Arsenic in Colored 
Paper. Take 4 fragment of the paper and 
putt into a solution of ammonia. Ef arsenic 

present the liquid will assume a bluish 


GRANDDAD'S BOOK OF CHEMISTRY 


color. In case a further test is required, pour 
4 little of the ammoniacal solution on crystals 
of nitrate of silver, and arsenic, if present, 
will show itself by leaving « yellow deposit 
an the crystals. As arsenic is used in coloring 
all qualities of paper, from the cheapest. to 
the costliest, a knowledge of this test will be 
of service. 

4384. To Detect Gum Arabic in Gum 

anth. Make the gum into a clear 
mucilage, and filter carefully ; pour strongal- 
cohol upon it, and if it retains its solubility 
and transparency, no gum arabic is present, 
but if it becomes’ opaque, or deposits a pow: 
der at the bottom, it contains gum arabic or 
some similar substance. 

4385. To Test Slates. The test of 
superior slate is its ability to remain unbro- 
ken, after being made red hot in a furnace 
and suddenly immersed in cold water while 
at that heat. 

4386. To Test Silver or Gold. For 
testing gold or silver, slightly wet the metal 
and rub gently with lunar caustic. If gen- 
uino gold or silver the mark will be faint; but 
if an inferior metal it will be quite black. 

4387, To Test Mushrooms. Tho fol- 
lowing aro said to be tests of the wholesome- 
ness of mushrooms: Sprinkle a little salt on 
the spongy part or gills of the sample to be 
tried: if they turn yellow, they are poison- 
ous; if black, they are wholesome. 

False mushrooms have a warty cap, or else 
fragments of membrane adhering to the upper 
surface; are heavy, aud emerge from a vulva 
orbag; they grow in tnfts or clusters in 
woods, on the stumps of trees, &c.; whereas 
the true mushrooms grow in pastures. 

False mushrooms havo an astringent, 
styptic, and disagreeable taste; when cut 
teey turn blue; they are moist on the surface, 
and are generally of a rose or orange color. 

The gills of the trac mushroom are of a 
pinky red, changing to a liver color; the flesh 
Anite the stem is white, solid, and eylin- 

rial. 

Introduce a silver spoon, or an onion, into 
a vessel in which mushrooms are seething; if, 
on taking either of them out, they assume a 
dark, discolored appearance, the circumstance 
denotes the presence of poison existing among 
them; if, on the other hand, the metal or 
onion, on being withdrawn from the liquor, 
wears its natural appearance, the fruit may 
be regarded as genuine, and of the right 
sort. 

Rub the upper skin with a gold ring or an} 
iece of gold: the part rubbed will tum yel- 
low if it 13 a poisonous fungus, 

4388. ‘o Test the Hardness of 
‘Water. Hard water contains more or lesa 
carbonate of lime; the presence of this sub- 
stance in waters is tested thus : Soap, or ag0- 
Intion of soap in proof spirit, mixes easily and 
perfectly with pure water, but is curdled and 
precipitated in water containing carbonates, 
chlorides, or sulphates. The degree of hard- 
ness of Water depends on the amount of cai 
bonate of lime held in it in solution, and is 
ascertained as follows: Dissolve 1 drachm 
finest white soup in 1 pint proof spirit; so ad- 
just the strength (if not already so) that ex- 
‘actly 32 measures are required to be added to 
100 measures of tho standard solution of 
chloride of calcium (see No. 4796), before a 
lather can be produced. Every measure of 
this test solution of soap and alcohol, which is 
required to produce the same effect on 100 
measures of a sample of hard water, represents 
+ grain of carbonate of lime or 4° of hardness ; 
2 measures equal 1° of hardness or 1 grain of 
carbonate per gallon, &c. 

4389, To Test the Purity of Borax. 
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Its strength is Lest ascertained by the quanti- 
ty of sulphuric acid required to neutralize a 
given weight of borax. (See Alkalimetry.) 
‘The impurities in borax are common salt and 
alum, which aro mixed with it to lower the 
valuc, 

Common salt may be detected by a solution 
ef tho borax in hot water yielding with nitrate 
of silver a curdy white precipitate which is 
soluble in ammonia; this must be di 

ished from the white pulyernlent precipitate 
of borato of silver which will be thrown down 
from pure borax. 

Tho presence of alum is determined by 
addition of ammonia water to a solution of 
the borax giving a bulky white precipitate. 

To Test the Purity of Musk. 
‘Musk is often largely adulterated with dried 
blood, the presence of which may be detected 
by tho inferiority of the odor; by an assay 
for tho iron contained in the blood; or b: 
microscopic examination. The ashes lei 
after burning pure musk aro neither red nor 
yellow, but grey, and should not exceed 6 per 
cent. of the amount burned. 

4391. To Test the Purity of Amber- 
gris. From the high price of the genuine 
ambergris, it is very frequently adulterated. 
‘When quite pure and of the best quality it is 
soluble in hot alcohol and 
ether, and yields about 85 per cent. of the 
odorous principle (ambreine). It is also 
easily punctured with a heated needle, and on 
withdrawing it not only should the odor be 
immediately evolved, but the needle should 
como out clean, without anything adhering 
to it. 

4392. To Test Diamonds. If you 
have a doubtful stone, put it into a leaden or 
platinum cup, with some powdered fluor-spar 
and a little oil of vitriol; warm the vessel 
over some lighted charcoal, in a fireplace, or 
wherever there is a strong draught to c: 
away the noxious vapors that will be copi- 
ously evolved. When these vapors have 
ceased rising let the whole cool, and then stir 
the mixture with a glass rod to fish out the 
diamond. If you find it intact it is a genuine 
stone; but if it is false it will be corroded by 
the hydrofluoric acid that has been generated 
around it. A small paste diamond would dis- 
appear altogether under the treatment. This 
test is given by Massimo Levi, an Italian 
chemist. 

4392. Test for the Presence of Blood. 
Gunning has discovered in acetate of zinc a 

mnt that precipitates the slightest traces 
of the coloring matter of blood from solutions, 
even where the liquids are so dilute as to be 
colorless. Blood washed from the hands in a 
pail of water can readily be detected in this 
way. The flocculent precipitate thrown 
down by acetate of zinc mnst be washed by 
decantation, and finally collected on a wateh- 
glass, and allowed to dry, when the micro- 
scope will readily reveal erystals if any blood 
be present. (See No. 6415.) 
Test for the Presence of a Free 
Acid. Dissolve chloride of silver in just suf- 
ficient ammonia to make a clear solution. If 
 littlo of tho test be added to ordinary spring 
water, the carbonic acid present in the 
will neutralize the ammonia and preci; 
the chloride. The aboye forms a g 


nearly who 


lec- 
turo experiment, the test being a very delicate 
one. 


Permanganate of Potassa asa 
Organic Matter. As a test for 
organic matter in air and water, its accuracy 
has been called in question, on the ground 
that it does not attack all kinds of organic 
matter with equal facility—some, as starch, 
resisting its action for along time. [t must 
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be admitted, however, that it is, at present, 
the only practical test that we have, and cer- 
tainly shows very rapidly and clearly tho 
presence of hurtful organic matter in water 
or in air. [t can be applied by any one, it 
Leing ouly necessary to use a weak solution; 
the disappearance of the color indicates tho 
presence of organic matter. In time of epi- 
demies, such as cholera or dysentery, this 
test might be of much value in singling out 
the contaminated from the pure water. It is, 
perhaps, well also to recall the fact that this 
test forms the readiest means of purifying 
foul water. 

4396, Trommer’s Test for the Pres- 
ence of Sugar in Urine. Put some of tho 
suspected urine into a large test-tube, and 
add a few drops of solution of sulphate of 
copper, then sufficient solution of potash to 
render it strongly alkaline. If sugar be pres- 
ent, the precipitated oxide redissolves into a 
blue liquid, and on boiling red oxide of copper 
is precipitated. White merino that has been 
wet with a solution of bichloride of tin is eaid 
to form a ready test for sugar in urine, &e. 
A portion wet with the suspected liquor, and 
exposed to 260° to 300° of heat, becomes 
blackened if sugar is present. 

4397. Quantitative Test for Sugar in 
Urine. Dissolve 400 grains pure crystallized 
sulphate of copper in 1600 grains of distilled 
water; add this gradually to a solution of 
1600 grains neutral tartrate of potash in a 
little water mixed with 6000 or 7000 grains 
solution of caustic soda of 1.12 specific gray- 
ity. Add water to make up the whole 11,544 
grain measures. 1000 grain measures are 
equivalent to 5 grains of grape sugar. 

4398, Pettenkofer’s Test for Bile in 
Urine, &c. Put a small quantity of the sus- 
ected liquid into a test-tube, and add to it, 

rop by drop, strong sulphuric acid till ip be- 
comes warm, taking care not to raise,tho 
temperature above 122° Fahr. Then add 
from 2 to 5 drops of syrup, made with 5 parts 
sugar to 4 of water, and shake the mixture. 
If the liquid contain bile, a violet coloration 
is observed. Acetic acid, and those substan- 
ces which are converted into sugar by sul- 
phurie acid, may be substituted for sugar. 

4399. To Detect Sulphur in Coal-Gas. 
The presence of sulphur in coal-gas can be 

roved in the following simple manner: 

et a platinum basin be’ filled with a pint 
of water, and the basin be heated over a 
Wa lamp until all the liquid has evaporated ; 

e basin will be found to be coated on the 
outside, where it has been struck by the flame, 
with a dirty, greasy looking substance, which, 
on being washed off with pure distilled water, 
and tested, proves to be sulphuric acid. ‘The 
glass chimneys used with Argand gas-burners 
soon become coated over internally with o 
white substance, which, on being washed off 
with distilled water, will be found to bo, on 
testing, sulphate of ammonia. Tho glass 
panes of a room wherein gas is burned for 
a fow evenings consecutively, will, when rab- 
bed with the fingers of a clean hand, impart 
to it a substance which, on the hand being 
rinsed in distilled water, will yield a precipi 
tate of sulphate of baryta with chloride of 
banum, and a brick-red precipitate with po- 
tassio-iodide of mercury. 

4400. Test for Benzole, For distin- 
gnishing genuine benzole, or that made of 
coal tar, from that prepared trom petroleum, 
Brandberg recommends us to place a small 
piece of pitch in a testing tube, and pour 
over it some of the substance to be examined. 
The genuine will immediately dissolve the 

itch to a tar-like mass, while that derived 

m. petroleum will scarcely be colored. (See 
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Nos. 4320 and 4321.) 

4401. To Detect Cotton in Linen. 
Unravel a piece of the fabric, both warp and 
weft, and plunge it into a solution of aniline 
and fuchsine. ‘This will dye the whole red. 
Take it out, wash it, and while moist dip into 
ammonia; ‘the cotton threads will lose their 
color, while the linen will remain red. (See 
No 295, $e.) 

4402, Hahnemann’s Test for Lead in 
Wine. ‘Take 1 ounce quick-lime, 1} ounces 
flowers of sulphur; heat in a covered crucible 
for 5 or 6 minutes; take 2 drachms of this 
compound (which ‘is sulphuret of lime), 2 
drachms tartaric acid; powder, mix, and 
shake in 3 stoppered bottle with o pint of 
water; lot it settle, pour off the clear liquid, 
and add 14 ounces tartaric acid. The above 
test will throw down the least quantity of 
lead from wines, as a very sensible black pre- 


cipitate. 

4408. Paris Test for Lead in Wine. 
Expose equal parts of sulphur aud powdered 
oyster shells to a white heat for 15 minutes, 
and, when cold, add an equal quantity of 
cream of tartar; these are to be put into a 
strong bottle, with common water, to boil for 
an hour, and the solution is afterwards to be 
decanted into ounce phials, adding 20 drops 
muriatic acid to each. Both the above tests 
will throw down the least quantity oflead from 
wines, as a very senible black precipitate. 
‘As iron might be accidentally contained in 
the wine, the muriatio acid is added. to 
vent the precipitation of that metal. This 
acts in the samo manner as Hahnemann’s test. 


(See No. 4402.) 

4404, To Distinguish Artificially 
Colored Wines. _ As tite real coloring mat- 
ter of wine is of difficult solubility in water 
free from tartaric acid, Blume proposes to 
make this fact of practical uso in testing the 
purity of wine. A cromb of bread saturated 
inthe supposed wine is placed in a plate of 
water; if artificially colored, the water soon 
partakes of the color; but if natural, a slight 
opalescence only will be perceptible after « 
quarter of an hour. 

4405. To Detect Logwood in Wine. 
M. Lapeymere, having observed that bam: 
tine, the coloring prisciple of logwood, gives 
‘a sky-blue color in the presenca of salts of 
copper, proposes the following test for log- 
wood in wines: Paper is saturated with a 
strong solution of neutral acetate of copper, 
and dried. A strip of this is dipped into the 
suspected Liquor, and, after removal, the ad- 
hering drops aro made to more to and fro 
‘over the paper, which is finally to bo care- 
fully driege If tho wine contain logwond, the 

aper will assume a violet-blue color; but 
IFtho wine possess its natural coloring mat- 
ter the paper will have a grey tint. 

4A To Detect Artificial Coloring 
in Wine. Use, as test liquid, a solation of 
Dotash and asolution of liquid ammonia and 
potash. 

If the wine is colored by the colorin 

matter of tle grape, potash changes the red 
color to a bottle green or brownish-green ; am- 
monia changes the color to brownish-green or 
greenish-brown; asolution of alum to which 
some potach has been added gives a dirty 
grey precipitate. 
Tf the wine is artificially colored, potash 
gives the following colored precipitates : 
Dwarf elder, mulberry, or beet root givo o 
violet precipitate ; pokeweed berries, a yellow; 
Indian wood, a ‘violet red; pernambuco, 3 
red; litmus, a violet bine; orchil or endbear, 
a dirty lees color. 

Or! Pour into the wine to be tested a so- 
lution of alum, and precipitate the alumina it 
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contains, by adding potash, and tho precipi- 
tates will have the same characteristic colors 
as above. 

4407. Test for Rum. Dr. Wicderbold 
proposes the following method for distinguish- 
ing between true ram and the factitions 
liquid sold under thisname: Mix a little of 
the rum to be tested with about a third of its 
bulk of sulpburic acid, and allow the mixture 
to stand. If the rum is genuine its peculiar 
odor remains after the liquid has cooled, and 
even after 24 hours’ contact may still be dis- 
tinguished. If, on the contrary, the rum is 
not genuine, contact with sulphuric acid 
promptly and entirely deprives it of all ita 
aroma. 


Test Papers. These consist of 
paper which has been wetted thorough- 
ly and uniformly with a solution of some ap- 
propriate substance, dried and cut into conve- 
nient strips, and is used to test, by its change 
of color, the presence of some other substance 
known to produce that change. ‘This is 
effected by dipping a strip of the proper 
test paper into, or wetting it with, the liquor 
to be tested, and tho effect noted. 

4409, Brasil jurood Leet E 5 mee 
by preparing the paper with a decoction of 
Brevi eood” alkalies tum it parple or violet; 
strong acids, red. 

4410, Buckthorn Test Paper. From 
a decoction of the berries; is reddened by 
acids. 

4411. Cherry-juice Test Paper, From 
the juice of cherzic3 ; has the samo properties 
as buckthorn paper. 

4412. Dahlia Test Paper. Mailo from 
an infusion of the petals of tho violet dublia 
(georgina purpurea); alkalies turn it green ; 
acids, red; strong caustic alkalies turn it 
yellow. This is a very delicate test paper. 
The juice of elderberries will make a sunilar 


test paper. 

13, Indigo Test Paper. From a 
solution of indigo ; loses its color in contact 
with chlorine. 

4414. Iodide of Potassium Test 
Paper. From a solution of it in distilled 
water; turned blue by an acidulated solution 
of starch. 


4415, Starch and Iodine Test Paper. 
Pre by mixing starch paste with iodide 
‘of potassinm ; turned blue by chlorine, ozone, 
ead the mineral acids, and by the air contain- 
ing them. 

4416. Lead Test Paper. From asolu- 
tion of either acetate or dincetate of lead; 
used as a test for sulphuretted hydrogen and 
hydrosulphuret of ammonia, which turn it 
black. 


4417. BlueLitmusTest Paper. Trit- 
urate 1’ ounce litmus in a wedgwood-ware 
mortar with 3 or 4 fluid ounces boiling water; 

nt the mixture into a flask, and add more 
Boiling water until tho liguid measures fully 
dipint; agitato it frequently until cold, then 

ter it; divido tho filtered fluid into 2 ‘equal 
tions, stir one portion with a glass rod 
Bipped into very dilute Sulphuric acid. repeat: 
ing this until tho liquid begins to bo very 
slightly tinged red, then add the other portion 
mix them thoroughly. Prepare the paper 
with this infusion. Acids turn it red; alka- 
lies, green. ‘The neutral salts of most of the 
heavy metallic oxides redden this a3 well as 
fhe other blue test papers that aro affected by 
acids. 


4418. Red Litmus Paper. Treat the 
whole of a blue infusion, made as above, with 
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the rod dipped in dilute sulphuric acid notil 
it turns distinctly red. Alkalies, alkaline 
earths, and their sulphurets, restore its blue 
color; alkslino carbonates ‘and tho soluble 
borates produce the same effect. Red litmus 
paper may also bo made by holding a stri 
of the blue litmus paper over a jar into whicl 
2 or 3 drops of munatic (hydrochloric) acid 
have been thrown. 

4419. Mallow Test Paper. From an 
infusion of the purple flowers of the common 
mallow. 

. ese Test Paper. From 
a solution of sulphate of manganese; tums 
black by contact with ozone. 

4421. Rhubarb Test Paper. Froma 
strong infusion of the powdered root; alkalies 
tarn it brown, but boracic acid and its salts 
do not affect it. 

4422. Rose Test Paper. Mado witha 
strong infusion of the petals of the red rose; 
alkalies turn it a bright green. 

4423. Starch Test Paper. From a 
ecla decoction of starch ; free iodine turns it 

jue. 

4424, Sulphate of Iron Test Paper. 
Made with a solution of tho protosalphato; 
8s a test for hydrocyanic acid and the soluble 


eyanides. 
4425, Turmeric Test Paper, Pre- 
pared with a decoction of 2 ounces turmeric 


to 1 pint water; is turned brown by alkalies, 


and by boracic acid and tho soluble borate: 
6. Cabbage Test Paper. Mako a 
strong infusion of red cabbago leaves, strain 


it, and evaporato it by a gentle heat till con- 
siderably reduced. ‘Then dip tho paper in it 
and dry it in the air. (This paper is of a 
greyish color; alkalies change it to green, 
eid to red. It is a very delicato test; if 
rendered slightly green by an alkali, carbonic 
acid will restore the color.) 

4427. Alkanet Test Paper. The red 
principle of the alkanct root (Anchusa tine: 
toria, 17) is, ay is well known, 4 most sensi- 
tive reagent for alkalies and acids; tt is used 
for the preparation of test paper, and is pre- 
pared like litmus paper, by saturating un- 
sizetl paper with a sulution of the alkanet red. 
This is obtained by extracting dry alkanet 
root with ether; the filtered liquid is ready 
for usc. Tho bine paper may be obtained 
from the red one by dipping it in an aqueous 
solution of carbonate of soda of specific grav- 
ity 1.5. A paper, answering for both alka- 
line and acid test, may be prepared by 
dividing the ethereal solution of alkanet red 
into two equal parts; to onc is added, drop 
by drop, a watery solution of carbonate of 
soda, until the red just has changed to’a dis. 
tinct blue hua; thea both liquids aro mixed 
and used for the preparation of the paper. 
This, when dried, has to be kept in tightly 
closed bottles, 

4428. Test Paper from Hollyhock 
Flowers. Somo years ago Prof. Aiken, of 
the University of Maryland, proposed paper 
stained with on infusion of the petals, as a sub- 
stituto for litmus paper. His althia paper is 
purplish-blue when dry; acids impart a car- 
mine hue, which is turned to bluish-green by 
alkalies, the neutral tint being purplish-biue ; it 
is saperior in intensity of reaction to turmeric, 
and quite equal to litmus. and is not affected 
oy light, as is the case with the latter. Tho 
alkaline reaction is produced in natural or 
atmospheric waters; and the presence of ni- 
trites, which change tho red paper to purple, 
is indicated in greater dilution than with io- 
dide starch. 

4429. Ozonometer. This name has 
been given to paper prepared with a mixed 
solution of starch and iodide of potassium. 
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It is white, but is turned blue by ozonized air 
when exposed to it in a slightly moistened 
state. This test is sufficiently delicate to 
detect the presence of ozone in the atmo- 
sphere, 


lactitious Mineral Wa- 
ters, These are the imitations of 
different celebrated springs, whose waters 
have more or less medicinal properties; they 
are prepared by adding to pure water the in- 
gredients which the original spring water is 
found, by chemical analysis, to contain. Un- 
der this ‘class are also included the ordinary 
aerated or carbonated waters, which are known 
as soda waters. Tho majority, whether plain 
or medical, are charged with carbonic acid gas 
by the powerful apparatus employed by man- 
facturers of soda waters (sce No. 718); tho 
gas being evolved by the action of weak sul- 
huric acid on marble chalk, whiting, &c. 
Romo fow obtain thoir carbonic acid gis by 
tho action of au acid aad aa alkali introduced 
into tho bottle, and instantly corked. The 
quantity of gas introduced, ally abou’, 5 
times tho volumo of the liquid. Tn making 
chalybeate and sulphurcttsd water, the water 
shotld bo previously boiled, to expel all air 
from it, 

4431, Simple Aerated Water. Car- 
bonic acid gas water. Water charged with 
fivo or moro volumes of carbonic acid gas, by 
means of a suitable apparatus. (See No. 718.) 

4432, 


. Alkaline Acrated Waters. 
Aorated ‘soda and potash waters should be 
mado by dissolving 1 drachin of the carbon- 
ated alkali in each pint of water, and charging 
it strongly with carbonic acid ys. ‘The soda 
water usually offered for sale contains little 
or no soda, 

4433. Aerated Magnesia Water. 
This is o solution of magnesia of various 
strengths, charged with carbonic acid gas in 
tho samo manner as other aerated waters. 

4434, Murray’s Fluid Mi 
be thus made: To a boiling sol 
ounces sulphate of magnesia in 6 pints water, 
add asolution of 19 ounces crystallized car- 
bonato of soda in the same quantity of water 
boil the mixture till gas ceases to escape, sti 
ring constantly; then set it aside to settlo; 
pour off the liquid, and wash the precipitate 
‘on a cotton or linen cloth, with warm water, 
till the latter passes tasteless. Mix the pre- 
cipitate, without drying it, with a gallon of 
water, and force carbonic acid gas into it 
under strong pressure, till a complete solution 
is effected. The Eau Magnésienne of the 
French Codoxis abouta third of this strength; 
‘and some fluid magnesias prepared in, this 
country are not much strouger. Dinneford’s 
preparation is similar to the above. 

Tass, Carbonated Lime-Water—Car- 
rara Water. Lime-water (prepared from 
lime made by calcining Carrara marble) is 
snpersati , by stroug pressure, with car+ 
onic acid, so that the carbonate of lime at 
first thrown down is redissolved. Tt contains 
8 grains carbonate of lime in 10 finid ounces 
water. 

4436, Aerated Lithia Water, This 
may be conveniently made from the fresh pre- 
cipitated carbonate, dissolved in carbonated 
water, as directed for flnid magnesia. Its 
antacid and antilithic properties are found 
‘useful. 

4437. Baden Water. Muriato of mag- 
nesia, 2 grains; muriate of lime, 40 grains; 
inuriate of iron, ¢ grain (or 3 minima of the 
tincture); muriate of soda, 30 grains; sul- 
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phate of soda, 10 grains; carbonate of soda, 
j water, 1 pint; carbonic acid gas, 5 
volumes. 

4438. Carlsbad Water. Dissolve 8 
grains of muriato of lime, 1 drop of tincture 
of sesquichloride of iron, 50 grains of sulphate 
of soda, 60 grains of carbonate of soda, 8 
grains of muriate of soda, in ono pound of 
‘Water. 

_ 4439. Carlsbad Water. Muriate of 
lime, 8 grains; tincture of muriate of iron, 1 
drop; sulphate of soda, 50 grains; carbonate 
of soda, 60 grains; muriate of soda, 8 grains; 
carbonated water, 1 pint. 

. Ce ‘Water. Take com- 

mon salt, 7 ounces; hydrato of soda, 23 
grains; bicarbonate of soda, 20 grains; ‘and 
calcined magnesia, 1 ounce. Add the above 
ingredients to 10 gallons of water, and charge 
with gas. 

4441. Eger Water. Curbonate of soda, 
5 grains; sulphate of soda, 4 scruples; muri- 
ate of soda, 10 grains; sulphate of magnesia, 
3 grains; mariate of lime, 5 grains; carbonated 
‘water, 1 pint. 

(Or it may be mado without apparatus thus: 
Bicarbonate of soda, 30 grains; muriate of 
soda, 8 grains; sulphate of rangnesia, 3 grains; 
water, 1 pint; dissulve and add L seruple dry 
bisulphate of seda, and close the bottle imme- 
diately. 

4442, Ems Water. Carbonate of soda, 
2 scruples; sulphate of potash, 1 grain; sul- 
phate of magnesia, 5 grains; mariato of soda, 
10 grains; muriate of lime, 3 grains; carbon- 


ated water, 1 pint. 

% mn Water. Mix together 
bicarbonate of sora, 1 drachm; carbonate of 
lime, 8 scruples; precipitated carbonate of 
iron, 2 scruples; common salt, 8 ounces; 
muriate of ammonia, 4 grains; sulphate of 
soda, 8 scruples; sulphate of magnesia, 2 
ounces; phosphate of soda, 13 grains; phos- 
hate of lime, 8 scraples. ‘Add water, $ gal- 
lon. Let it stand balf a day, filter, add car- 
bonate of magnesia, 10 scruples, and 10 gallons 
water. Lastly, charge with gas by means of 
tho usual apparatus. (See No. 718.) 

4444, ‘Water. Carbonate 
of soda, 2 scruples; sulphate of soda, 96 grains; 
sulphate of magnesia, 8 grains; muriate of 
soda, 15 grains; muriate of lime, 10 grains; 
carbonated water, 1 pint. 

Or, bicarbonate of soda, 50 grains; sulphate 
of soda, 1 drachm; muriate of soda, 15 grains; 
sulphate of m: ja, 10 grains; dissolve in. 
1 Bint water, add 25 grains dry Lisulphate of 
soda, and cork immediately. 

4445, Marienbad Purging Salts. Bi- 
carbonate of soda, 5 ounces; dried sulphate 
of soda, 12 ounces; dry mnriate of soda, 1+ 
onnees; sulphate of magnesia, dried, 2 oun- 
ces; dried bisulphate of soda, 2k ounces. 
Mix the salts, previously dried, separately, 
and keep them carefully from the air. 

. Pullna Water. Sulphate of 
soda, 4 drachms; sulphate of magnesia, 4 
drachms ; muriate of lime, 15 grains; muriate 
of magnesia (dry), 1 scruplo; muriate of soda, 
1 scruple; bicarbonate of soda, 10 grains; 
water slightly carbonated, 1 pint. Une of 
the most active of the purgative saline wa- 
ters, and deserving of wider popularity. 

lt may be preparcd without apparatus oo 
follows: Bicarbonate of soda, 50 grains; sul- 
phate of magnesia, 4 drachms; sulphate of 
soda, 3 drachms; muriate of soda, 1 scruple; 
dissolve in 1 pint of water; add, lastly, 2 
seruples bisa oa of soda, and close the bot- 
tle immediately. x 

A447, Its for Making Pullna Wa- 
ter, Dry bicarbonate of sada, 1 ounce; sul- 
phate of soda, 2 ounces; sulphate of magnesia, 
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1} ounces; muriate of soda, 2 drachms; tar- 
taric acid, 4 ounce (or rather, bisulphate of 
soda, 1 ounce). All the ingredients must be 
previously dried. 

4448, Pyrmont Water. Carbonate of 
lime, 12 grains; crystallized carbonate of soda, 
31 grains; sulphate of soda in crystals, 7 
grains; sulphate of lime, 14 grains; sulphato 
of magnesia, 20 grains; sulphate of iron, 2 
grains; chloride of sodium, 2 grains; chloride 
of magnesinmn, 4 grains; chloride of mangan- 
ese, sly grain; water, 2’ pints; carbonic acid, 
S volumes, Dissolve the sulphate of iron in 
part of the water; dissolve the other solublo 
salts in the remainder of the water, add the 
insoluble salts to the solution, and charge it 
with the carbonicacid. Mix the two solutions 
in a bottle, and cork it immediately. 

Seidlitz Water. This is usually 
imitated by strongly aerating a solution of 2 
drachms sulphate of magnesia in 1 pint of 
water. It is also made with 4, 6, and 8 
drachms of the salts to 1 pint of water, ac- 
cording to the strength required. 

4450. Seidlitz Powders, Tho common 
Seidlita powders do not resemble the water. 
A closer imitation would be made by using 
effloresced sulphate of magnesia instead of 
the potassio-tartrato of suda. A. still more 
exact compound will bothe following: Tflor 
esced sulphate of magnesia, 2 ounces; bicar- 
bonate of soda, 4 ounce; dry bisulphato of 
soda, ¢ ounco; mix, and Keep in a close bot- 


tle. 

4451. Seidlitz Powders. Mix together 
thoroughly 1 trey ounce bicarbonate of soda, 
and 3 troy ounces Rochelle salt, both in fine 
powder, and divide into 12 equal parts, Di- 
‘Vide 420 grains tartaric acid also into 12 equal 

Put up the parts, severally, of the 
are and of the acid in separate papers, 
each kind of a distinctive color. (U.S. Ph.) 
The alkaline mixturo is usually put up in 
blue, and tho acid in white papers. 

4452. Seidschutz Water. Sulphate of 

esia, 3 drachms; muriate of lime, nitrate 
of lime, bicarbonate of soda, of cach 8 grains; 
sulphate of potash, 5 grains} aernted water, 1 


pint, 

4453. Seltzer or Selters Water. The 
seltzer water, as commonly suld, is prepared 
as follows: Prepare a solution of fused chlor- 
ide of calcium, 1 part in 9 of water (specific 
gravity should be 1.088 to 1,029); a solution 
of calcined carbonate of soda, 1 part in 10 of 
water (specific gravity 1.105); a solution of 
chloride of magnesium, by dissolving calcined 
magnesia at the rate of 20 grains in dilute 
hydrochloric acid to make 1 fluid ounce of 
saturation (specie vity 1.086); lastly, 
a solution af dry sulphate of soda in LO parts 
water (apecifia gravity 1.092). These solu- 
tions aro mixed with’ water in the following 
proportions : Solution of carbonate of soda, 

000 grains; solution of chloride of calcium, 
200 grains; solution of chloride of mague- 
kinm, 150 grains; solution of sulphate of soda, 
20 grains; added to 250 to 300 ounces (troy) 
of water, afterwards to be charged with car- 


bonio acid. 

4454. Seltzer Water. Muriate of lime 
and muriate of magnesia, of each 4 grains; 
dissolve these in a small quaatity, of water, 
and add it to a similar solution ‘of 8 grains 
bicarbonate of soda, 20 grains muriato of soda, 
and 2 grains phosphate of soda; mix, and add 
a aolntion of } of a grain sulphate of iron; 
put the mixed solution into a 20-ounce bottle, 
sud Gill up with aerated water. An imitation 
of seltzer water is also made by putting into 
a stone seltzer bottle, filled with water, 2 
drachms bicarbonate of soda and 2 drachma 
citric acid in crystals, corking the bottle im- 
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mediately. 

4455. Vichy Water. Sulphate of po- 
tassa, 2 drachms; sulphate of soda, 4 scruples; 

hosphato of soda, 25 grains; common salt, 6 
Traokins ; Bicarbonate ef soda, SE ounces; car: 
bonate of ammonia, 10 grains, Mix. Add 
water, } gallon, Let it stand half a day; 
filter, add 10 gallons water, and charge with 


as, 
84458. Vichy Water. Bicarbonate of 
soda, 1 drachm; muriate of soda, 2 grains; 


sulphate of soda, 8 grains; sulphate of mag- 
nesia, 3 grains; tineture of muriate of iron, 2 
drops; aerated water, 1 pint. Dorvault di- 


rects 73 grains of bicarbonate of soda, 4 
grains of chloride of sodium, } grain sulphato 
of iron, 10 grains sulphate of soda, and 3 
grains sulphate of magnesia, to a pint of 
water. By adding 45 grains (or fess) of 
citric acid, an effervescing water is obtained. 

4457. Vichy Water. Soubeiran, rely- 
ing on the analysis of Longchamps, imitates 
Vichy water by the following combination: 
Bicarbonate of soda, 135 grains; chloride of 
sodium, 2 grains; 'crysta!lized’ chloride of 
calcium, 12 grains; sulphate of soda, 11} 
grains; sulpbate of magnesia, 3$ grains; tar- 
trate of iron and potash 4 grain; water, 
pinta; carbonic acid, 305 cubic inches (10) 
pints). Dissolve the salts of soda and iron in 
part of the water, dissolve and add the sul- 
phate of magnesia, and then the chloride of 
calcium in the remaining water. Charge 
now with the carbonic acid gas under pres- 
sure. 

4458, Vichy Salts. Bicarbonate of 
soda, 1} ounces; muriate of soda, 15 grains; 
effloresced sulphate of soda, 1 drachm; efflo- 
resced sulphate of magnesia, 1 scraple; dry 
tartarized sulphate of iron, 1 grain dry tar- 
taric acid, | ounce (or dry bisulphate of soda); 
mix the powders, previously dried, and keep 
them in a close bottle. 

4459. Sea-Water. Muriate of soda, 4 
ounces; sulphate of soda, 2 ounces; muriate 
of lime, $ ounce; muriate of magnesia, 1 
ounca; ivdido of potassium, 41 graino; bromido 
of potassium, 2 grains; water, 1 gallon. A 
common substitute for Sea-water as 4 bath is 
made by dissolving 5 or 6 ounces of common 
salt in & gallon of water. 

4460. ry Salt to Imitate Sea-Wa- 
ter. The following mixture of dry salts may 
be kept for the immediate production of & 
good imitation of sea-water. Chloride of 
sodium (that obtained from evaporating sea- 
water and not recrystallized, in preference), 
85 ounces; effloresced sulphate of soda, 15 
ounces; dry ¢nuriate of lime, 4 ounces; dry 
muriate of magnesia, 18 annees; jodide of po- 
tassium, 2 drachms; bromide of Potassium, 1 
grain. ‘Mix aad keep dry. Put or 6 uunces 
to a gallon of water. 

4461. Balaruc Water. Muriato of 
soda, 1 ounce; muriate of lime, 1 ounce; 
muriate of magnesia, 4 ounce; sulphate of 
soda, 3 drachms; bicarbonate of suda, 2 
drachms ; bromide of potassium, 1 grain: 
water, 1 gallon, Chiefly used for baths. 

Simplo Sulphurctted Waters. 
Pass sulphuretted hydrogen into cold water 
(proviously deprived of air by boiling, and 
Cooled in a close vessel), till it ceases to be ab- 
sorbed, 

4463. Aix-la-Chapelle Water. Bi- 
carbonate of soda, 12 grains; muriate of soda, 
25 grains; muriate of lime, 3 grams; sulphate 
of soda, 8 grains; simple sulphuretted water, 
24 ounces; water slightly carbonated, 174 
ounces, 

4464. Bareges Water. (Cauterets, 
Bagnéres da Luchan, Bonnes St, Sauceur, 
may be made in the same manner.) Crystal- 
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lized hydrosulphate of soda, crystallized car- 
bonate of soda, and chloride of sodium, of 
each 24 grains; water (free from air), 1 pint. 
A stronger solution for adding to baths is thns 
made: Crystallized hydrosuiphate of soda, 
crystallized carbonate of soda, and muriate of 
soda, of each 2 ounces; water, 10 ounces; 
dissolve. To be added to a common bath at 
the time of using. 

4465. Naples Water. Crystallized car- 
Donate of soda, 15 grains; fluid magnesia, 
1 ounce; simple sulphuretted water, 2 
onuces; aerated water, 16 ounces. Intro- 
pace) the sulphuretted water into the bottle 

rt. 

4466. Harrogate Water. Chloride of 
sodium, 100 grains; muriate of lime, 10 
grains; muriate of: magnesia, 6 graius; bi- 
carbonate of soda, 2 grains; water, 18} 
ounces. Dissolve ‘aud add simple sulphu- 
retted water, 1} ounces. 

4467. Simple Chalybeate Water. 
Water, freed from air by boiling, 1 pint; 


sulphate of iron, § grain, 

. Aerated Chalybeate Water. 
Sulphate of iron, 1 grain; carbonate of soda, 
4 grains; water, deprived of air and charged 
with carbonic acid gas, 1 pint. Dr. Pereira 
recommends 10 grains each of sulphate of 
iron and bicarbonate of soda to be taken in a 
bottle of ordinary soda-water. ‘This is equiv- 
alent to 4 grains of carbonate of iron. 

4469, Brighton Chalybeate. Sulphate 
of iron, muriate of soda, muriate of lime, of 
each 2’ grains; carbonate of soda, 3 grains; 
carbonated water, 1 pint. 

4470. Bi ‘Water. Dissolve from 
4 to # grain of sulphate of iron, 2 or 3 grains 
earbonste of soda, 1 grain sulphate of magne- 
sia, and 1 of muriato of soda, in a pint of 
aerated water. Forges, Provins, and other 
similar waters can be imitated in the same 


manner. 
(az, Mont Or Water. Bicarbonate 
o ins ; sulphate of iron, # grain; 
muriate of soda, 12 grains; ealphato b ‘soda, 
3 grin; muriafo of lime, 4 grains; muriate 
of magnesia, 2 grains; aerated water, 1 pint. 
(See Nv. 4431.) 

4472. Passy Water. Sulphate of iron, 
2 grains; muriato of soda, 3 grains; carbon- 


ate of soda, 4 grains; muriate of magnesia, 2 
grains; aerated water, 1 pint. 
4473. Pyrmont Water. Sulphate of 


magnesia, 20 grains; mttriate of magnesia, 4 


grains; muriato of soda, 2 grains; bicarbon- 
ato of soda, 16-gruina; sulphate of iron, 2 
grains ; Carrara water, 1 pint. (Sce No. 4435.) 

4474, Mialhe’s Chalybeate 


Water. Water, 1 pint; citric anid, 1 drachm; 
citrate of iron, 15 grains; dissolve, and add 
76 grains bicarbonate of soda. 

4475. Trousseau’s Martial Acrated 
Water. Potassio-tartrate of iron, 10 grains ; 
artificial Seltzer water, 1 pint. 

4476. Bouchardat’s Gaseous Purga- 
tive. Phosphate of soda, 1} ounces ; carbou- 
ated water, 1 pint. 

4477. Mialhe’s Ioduretted Gaseous 
Water. Iodide of potassium, 15 grains; 
bicarbonate of soda, 75 grains; water, 1 

int; dissolve, and Ren sulphuric acid di- 
luted with its weight of water, 75 grains. 
Gork immediately, © 

4478. Dupasquier’s Gaseous Water 
of Iodide of Iron. Solution of iodide of 
jron (containing 10 per cent. of dry iodide), 
30 grains; syrup of gum, 2} ounces; aerated 
‘water, 174 ounces, 
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Medicinal Tinctures. 

arene sulations of the active 
rinciples of lies, obtained by digestin 
Them i alcohol more or less dilute. Tihereal 
tinctures are similar solutions prepared with 
ether. (Sec Nos. 35, ge.) Where percolation 
is resorted to in the preparation of tinctures, 
the directions laid down in No. 41 should be 
carefully followed to ensure success. 

. Tincture of Assafetida, Mace- 
rato 4 troy ounces assafetida in 2 pints al- 
cohol for 2 weeks, and filter through paper. 
(U, 8. Ph.) 

4481. Tincture of Aconite Leaf. 
Take 4 troy ounces recently dried aconite leaf 
in fine powder; moisten with 2 fluid ounces 
diluted alcohol; pack it firmly in a conical 
percolator, and gradually pour diluted alcohol 
sufficient ‘to displace 2 pints of  tinctare. 
(G. 8. Ph.) 

4482, Tincture of Aconite Root. 
Tako 12 troy ounces aconite root in fine pow- 
der; moisten with 6 fluid ounces alcohol; 
pack it firmly in a cylindrical precolator, and 

ually pour alcohol upon it until 2 pints 
of tincture arc obtained. (U.S. Ph.) 
Tincture of Arnica, Take 6 
troy ounces of atuioa flowers ; mix 14 pints 
alcohol and } pint water; moisten the arnica 
slightly with this mixture, and bruise it 
thoroughly ina mortar. ‘Then pack it firmly 
in a cylindrical pereelator, and pour upon it 
first the remainder cf the mixture, and after- 
wards sufficient diluted alcohol to make tho 
tincture measure 2 pints. 
Tincture of Bel 
en 4 troy ounces recently dried belladonna 
leaf, in fine powder, with 2 fluid ounces dilu- 
ted aleohol; pack it firmly in aconical per- 
colator, and’ gradually pour dilated alcohol 
peor it until 2 pints of tinctnre are obtained. 
(U.S. Ph. 


4485. “Tincture of Hemp. Dissolve 
390 grains purified extract, of hetyp in 1 pint 
ale ol, aud filter throngh* paper, (C8. 


ht. 

4486, Tincturo of Capsicum. Mo’ 
en 1 troy ounce capsicum, in fine powder, 
with 4 fluid ounce diluted alcohol; pack it in a 
conical percolator, and gradually ponr diluted 
alcohol upon it until 2 pints of tincture are ob- 
tained. (U.S. Ph.) 

4487. Tincture of Cinchona. Moisten 
6 troy ounces yellow ciuchona, in moderately 
fine powder, with 2 fluid ounces diluted alco: 
hol; pack it finnly ia a glass percolator and 
displace, with diluted uleohol, 2 pints of tine- 
tare. (0. 8. Ph.) 

88. Compound Tincture of Cin- 
chona. Take 4 troy ounces red cinchona, 3 
troy ounces bitter orango peel, 6 drachma 
serpeutariu (Vinginia snakeroot), 3 drachma 
red saunders, all in moderately fine powder ; 
and 3 hms saffron in moderately coarse 
powder. Mix the powders, moisten with 4 
qmaid ounces diluted alcohol, pack it firmly in 
a glass percolator, aud displace, with diluted 
alcohol, 24 pints of tincture. (1”. 8. Ph.) 

4489. Fincture of Hemlock. Moisten 


90. Tincture of Digitalis. Moisten 
4 troy ounces recently dried digitalis (fox 
love), in fine powder, with 2 fluid ounces 
luted alcohol; pack it firmly in a conical 
ereolator, and displace, with diluted alcohol, 
pints of tincture. (77. 8. Ph.) 
4491. Tincture of Iodine. Dissolve 1 
ounce iodiny iat piut alvobol. (0. 8. Ph.) 
Tincture of iodine may be readily prepared 
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by placing the iodine in « glass funnel, haying 
previously filled the neck with broken glass, 
and pouring on the alcohol as it passes 
through. To prevent evaporation, cover the 
fannel with a close-fitting glass top. Spirits 
of camphor may also bo speedily made in this 
way. 

‘4402. Tincture of Turkey-Corn. 
Tako 3 ounces powdered Turkey-com root 
(corydalis) and make 1 pint tincture by mace- 
ration or displacement with diluted alcohol. 
(Am. Dis.) : 

4493, Tincture of Yellow Jasmine 
(Gelseminum), Cut into small pieces 8 
ounces of the fresh root of Fellow. jasmine 
& Iseminum); macerate for 14 days iu2 pints 
fated alcohol, express and filter. ‘This forms 
a saturated tincture. (Am. Dis.) 3 

4494. Universal Tincture. Bruise the 
following ingredients and digest for several 
days in 18 ounces brandy: 10 drachms aloes; 
8 drachms each white agaric, rhubarb root, 
xedoary root, gentian root, galanga root, gum 
myrrh, and molasses electuary; 2 drachms 
saffron, and 4 ounces sugar. Express and 
filter. 

4495. Compound Tincture of Black 
Pepper. This is prepared ‘with 30. parts 
capsioums; 40 parts black pepper; 15 parts 
each grains of paradise, cinnamon, ginger, 
and oalamus; 15 parts by measure acetate of 
Potaasa, and 60 parts alcohol. 

4496. Tincture of American Helle- 
bore. Moisten 16 troy ounces American 
Helloboro (veratrum viride), in moderatel 
fine powder, with 4 fluid ounces alcohol. 
Pack it firmly in a cylindrical percolator, 
and displace, with alcohol, 2 pints of tine: 
ture. (U. 8. Ph.) 

4497. Compound Tincture of Dew- 
bderr: Take 4 ounces Dewberry (rubus 
triviulis) root, $ ounce powdered Aleppo 
galls, 3 drachms powdered cinnamon, 10 

rains powdered capsicum, 1 drachm pow- 

forced ARES and $ ounce gum kino. Digest 
for Lf days in2 pints best brandy. Filter, and 
add 1 ouvco tincture of opium, I onuce essence 
of poppormint, and 1 pint white sugar. Dose, 
1 toa-spoonfil for an adult. 

4498, Tincture of Skunk-Cabbage. 
Take 3 ounces skunk-cabbage root in powder, 
and 1 pint diluted aleohol. Make a tincture 
by maceration, or displaco 1 pint from a per- 
colator. (Am. Dis.) 

4499, ‘Tincture of Stramonium. Make 
1 pint of tincture from 2 ounces bruised stra- 
monium seed and diluted aleohol. (Am. Dis.) 

4500. Tincture of Monesia. ‘Take t 
fae extract of monesia, 6 parts alcohol, and 

4 parts water. Mix and filter, (dm. Dis.) 

501. Tincture of St, John’s Wort. 
Macerate for 14 days 5 ounces blossoms of St. 
John's wort, in 1 pint alcohol. Express and 
filter. (Am. Dis.) 

4502. Compound Tincture of Kino, 
Take 4 drachms cach powdered opium, gum 
kino, and cochineal ; 3 drachms each camphor 
and cloves; and 4 drachms aromatic spirits of 
ammonia, ’ Macerate in 4 pints dilute alcohol. 
Express and filter. 

503, Camphorated Tincture of 
There has been somo difficulty in preparing 
this liniinent as directed in the dispensatory, 
on account of its coagulating. The followin 
formula makes a tincture which remains faid 
at all temperatures. Take 4 ounces castilo 
soap, 2 ounces camphor, } ounce oil of rose- 
mary, 16 ounces water, and 20 ounces 95 per 
cent. alcohol. 

4504, Tincture of Chloride of Iron. 
Introduce 3 troy ounces of iron wire, cut into 
pices, into a flask of the capacity of 2 pints; 
pour upon it 11 troy ounces muriatic acid, and 
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allow the mixture to stand until effervescence 
has ceased. Then heat it to the boiling point, 
decant the liquid from the undissolved iron, 
filter it through paper, and, having rinsed the 
flask with a little boiling distilled water, add 
this to it through the filter. Pour the filtrate 
into a 4-pint capsule, add 6} troy ounces 
muriatic acid ; and, having heated the mixture 
nearly to the hoiling point, add 14 troy ounces 
nitric acid. When effervescence has ceased, 
drop in nitric acid, constantly stirring, until it 
no longer produces efferyescence. Lastly, 
when the liguid is cold, add sufficient distilled 
water to make it measure 1 pint, and mix it 
with 3 pints alcohol. (U.S. Ph.) 

‘4508. Tincture of Guaiac. Reduce 6 
troy ounces guaiac to a moderately coarse 
powder, mix it with an equal bulk of dry sand, 
pack the ixture moderately in a conical per. 
colator; and, having covered it with a layer 
of sand, gradually pour alcohul upon it watil 
2 pints of tincture are obtained. (U.S. Ph.) 

A . Tincture of Black Hellebore. 
Moisten 4 troy ounces black hellebore in 
moderately fine powder, with 1 duid ounce 
diluted aleohol. Pack it in a cylindrical per- 
colator, and gradually pour diluted alcohol 
wy pane mat 2 pints of tincture are obtained. 
(G, S. Ph.) 

4507. Tincture of Mandrake (Podo- 
phyllin). Make 1 pint of tincture from 3 
ounces mandrake-root in powder, with alcohol, 
ae Uy maceration or percolation. (4m. 

is. 

4508. Tincture of Queen’s Root 
(Stillingia). ‘Take 3 ounces queen's root, 
bruised aud ‘cut into small pieces, and mako 
1 pint with diluted alcohol, either by macera- 
tion or displacement. (Am. Dis.) 

4509. Tincture of Leopard’s Bane 
(Arnica Flowers), Macerato 2 ounces 
arnica flowers in 1 pint dilute alcohol; or 
put tho arnica-flowers in a percolator, ‘and 
with dilated alcohol displace 1 pint, (4m. 
Dis. 


-) 

4510. Tincture of Hops. Moisten 5 
troy ounces hops, in woderately coarse pow- 
der, with 2 fluid ounces dilnted alcohol. 
Pack it very firmly in a cylindrical perevlator, 
and displace, with diluted alcohol, 2 pints of 
tincture, (U.S. Ph. 

4511. Tincture of Henbane. Moisten 
4 troy ounces henbane leaf, in fine powder, 
with 2 fluid ounces diluted alcohol. Pack it 
firmly in a conical percolator, and gradually 
pour diluted alcohol upon it until 2 pints of 
tincture are obtained. (U.S. Ph.) 

4512. Tincture of Kino, Reduce 6 
drachms kino to fine powder. Mix the pow- 
dered kino thoroughly with an equal bulk ot 

sand; introduce the mixture into n coni- 
glass’ percolator, and displaco + pint of 
tineture, using a menstruum composed of 2 
parts alcohol and 1 part water. (WU. 8. Ph.) 

4513, Tincture of Lobelia, Moisten 4 
troy ounces lobelia, in fine powder, with 2 
finjd ounces diluted alcohol ; pack it firmly 
in conical percolator, and displace, with di- 
Inted alcohol, 2 pints of tincture. (U. 8. Ph.) 

4514. Tincture of Cimicifuga Race- 

Snake- 


(American Hellebore). 

Macerate 8 ounces of the recently dried, 

toarsely powdered root, in 16 ounces of al- 

cohol ‘for 14 sere express and filter through 
way? 


paper. (Am. 
‘B5ie. ‘Tincture of Chiretta. Macerate 
24 ounces (avoirdupois) chiretia, cut small 
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and bruised, in 15 Imperial fluid ounces recti- 
fied spirit, for 48 hours. Then transfer to a 
Pereolator, pouring on 5 additional Suid oun: 
ces rectified spirit; press the residuum, and 
filter; lastly, add rectified spirit to mako up 
to 1 Imperial pint. (2. Ph.) 

4517, Tincture of Ergot. Take 5 
ounces (avoirdupois) ergot, and proceed in 
the same manner as for tincture of chiretta. 
(B. Ph.) 

4518. Tincture of Blue-Flag. Macer- 
ate 3 ounces powdered blne-flag in 1 pint al- 
sonal or, make 1 pint by percolation. (Am. 


4519. Tincture of Lupulin. Pack 4 
troy ounces lupulin in a narrow cylindrical 
percolator, and gradually pour aleohal upon 
eval 2 pints of tincture are obtained. (U. 


4520. Tincture of Nux Vomica, Di- 
gest with a gentlo heat, 8 troy ounces finely 

owdered nux-vomica in 1 pint alcohol, for 
24 hours in a close vessel. en transfer the 
mixture to cylindrical percolator, and grad. 
ually pour alcohol upon it until’? pints of 
tincture are obtained. (U.S. Ph.) 

4521, Tincture of Tobacco. Take a 
convenient quantity of the expressed juice of 
fresh-gathered tobacco leaves; wix it with an 
equal quautity of rectified spirits, and filter 
the mixture. This tincture, diluted with half 
its weight of spirits of nitric ther, is a speci- 
fic for cramps or spasms of the bludder. - For 
this purpose it is administered in dosea of 10 
to 20 drops, at intervals of about 2 hours, 

22, Tincture of Rhubarb. Mix to- 
gether 3 troy ounces rhubarb in moderately 
coarso powder, and } troy ounce cardamom 
in moderately ‘fine powder; moisten with 3 
fluid ounce diluted aleohol, pack moderate 
in a conical percolator, and displace, with di- 
luted alcohol, 2 pints of tincture. (U.S. Ph.) 

4523. Tincture of Rhubarb and 
Senna. Reduce to a moderately coarse pow- 
der, 1 troy ounce rhubarb, 2 drachms senra, 2 
drachms red saunders, 1 drachm each corian- 
der and fennel, $ drachm each saffron end 
ligtorice, and 6 troy ounces raixins deprived 
of their seeds. Macerate for 14 days in 3 
pints diluted alcohol, and filter through paper. 

. 8. Ph.) 

4524, Tincture of Bloodroot, Moisten 
4 troy ounces bloodroot (sanguinaria), in 
moderately fine powder, with 1 fluid ounce 
diluted alcohol; pack it in a conical percola- 
tor, and displace, with diluted alcohol, 2 pints 
oftincture. (U.S. Ph.) 

4525. Tincture of Serpentaria, Moist- 
en 4 troy ounces serpentaria (Virginia snake- 
root), in moderately fine powder, in 1 fluid 
ounce diluted alcohol. Pack it in a conical 
percolator, and gradually pour diluted alcohol 
upon it until 2 pints of tincture are obtained. 
(©. 8. Ph.) 

4526. Tincture of Valerian. This is 
obtained in the same manner as the tincture 
of serpentaria. (See last formula.) (U. 8. 
Ph.) 

4527. Camphorated Tincture of Opium. 
(Paregoric ir). This is a camphorated 
tincture of opium. Macerate 1 im each 

owdered opium and benzoic acid, 1 fluid 

rachm oil of anise, 2 ounces clarified honey, 
and 2 scruples camphor, in 2 pints diluted 
alvohol for 7 days, and filter through paper. 
(U. 8. Ph.) 

4528. Cummings’ Quick Method of 
Making Paregoric, Take pulverized opium, 
1 drachm; camphor gum, 2 scruples ; benzoic 
acid, 1 drachm ; oil of aniseed, 1 fuid drachm ; 
clarified honey, 2 ounces ; hot water and alco: 
hol, L pint each. Dissolve the camphor and 
oil of aniseed in the alcohol; triturate the 
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pouaered opium in a mortar with some of the 
jot water for about 10 minutes, filter, and 
pass the remaining water through the dregs. 
‘To tho fluid obtained add the alcoholic solu- 
tion of oil and camphor, and dissolve finally 
the honey and benzoie acid in the mixture. 
By passing this once more through the pul- 
verizod opium, the latter will become perfectly 
exhausted, The addition of 10 grains of santal 
gives the preparation a beautiful zich tint. 

4529, Tincture of Opium. (Lauda- 
num). Mucerute 2} ounces opium, in mode- 
rately five powder, in 1 pint water for 3 days, 
with frequent agitation, Add 1 pint alcohol, 
and macerate for 3 days longer. Percolate, 
aud displace 2 pints tincture by adding dilnto 
alcohol in the pereolator. (U.S. Ph.) 

4530, Ammoniated Tincture of 
Opium. Digest 6 drachms benzoic acid, 
6 drochms hay saffron, 4 drachms_ sliced 
opium, and 1 drachm oil of aniseed, in 1 
quart spirit of ammonia for a week, and 
filter. Stimulant, anti-spasmodic, and’ ano- 
dyne. Dose, 20 to 80 drops. 

4531. Squibb’s Compound Tincture 
of Opium. This mixture is composed of 
tincture of” opium, tincture of capsicum, 
spirit of camphor, each 1 fluid ounce; puri 

ed chloroform, 3 fluid drachms; and — suffi- 
clent quantity of stronger alcohol to mako 
the whole measnre 5 fluid ounces, ach 
fluid drachm, or teu-spoonful, contains about, 
100 drops, consisting of 12 minims of each of 
the first three ingredients, and 44 minims or 
18 drops of chloroform. | Dose, for persons 
over 18 years of age, a tea-spoontal ; 2 to 6, 
ten to thirty drops; infants, one to ten drops, 
according toage. {n time of epidemic cholera 
or diarrhea, when any person has two move- 
ments of the bowels more than natural within 
the twenty-four hours, the second one should 
be followed by a dose of this mixture; the 
dose to bo repeated after every movement 
that follows. If the movements increase in 
frequency or in copiousness after the second 
dose of the medicine has been taken, a physi- 
cian shonld be sent fur at once, and a double 
dose be taken after each movement, until he 
arrives. Immediately after taking the first 
dose, the person should go to bed, and remain 
there for twelve hours ir the diarrhea has 
entirely ceased. A 

4632, Compound Tincture of Pellitory. 
‘take of bruised pellitory, 4 drachms; cain- 
phor, 3 drachms ; oil of cloves, 2 drachm: 
powdered opium, 1 drachm; rectified api 

fluid ounces; digest for 8'days. The pro- 
duct is a most serviceable form of toothache- 
drops. 

4533, Ethereo-alcoholic Tincture of 
Pellitory for Tooth and Face-ache. Take 
‘of bruised pellitory, 1 ounce; pure ether, 2 
fluid ounces; strongest rectified spirit, 3 fluid 
ounces; -digest them together in a stoppered 
bottle, in a cool place, for a week, with -fre- 
quent agitation, then express the tincture, but 
avoid filtration. Some persons use equal parts 
of ether and spirit, but the product does not 
then keep so well. An excellent remedy for 
tooth-ache and fuce-ache, often giving almost 
immediate relief in the former case. 

4534. Decoction of Balm of Gilead. 
For the decoction, simmer 1 ounce of the 
buds in a quart of soft water, down to half a 
pint. Take a wine-glassful or more, when the 
cough is troublesome. 

4535. Tincture of Balm of Gilead. 
Infuse 2 ounces of the buds in o quart of 
good ram, and 4 ounces of sugar. Digest for 

days. Take 2 or 3 tea-spoonfuls at a time. 
It greatly relieves cough, pains in the chest, 
and otlies pulmonary fections. The tincture 
and decoction form excellent remedies for 
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cough, asthma, wheezing, &¢. 

4! Tincture of Prickly-ash Ber- 
ries. Macerate 8 ounces prickly-ash berries 
(Xanthorylum) for 14 days in 2 Pints diluted 
alcohol ; or, displace 2 ounces of tincture by 

lation. ‘This tincture possesses all the 
Virtues of the berries. In cholera, the dose is 
from 4 to 1 fluid ounce, repeated as often as 
required; in ordinary cases from 1 to 4 fluid 
drachms, given in water. (Am. Dis.) 

4537. Tincture of Aloes. Take 1 troy 
ounce socotrine aloes in fine powder, and 3 
troy ounces liquorice; macerate for 14 days 
in Teint alcohol and 14 pints distilled water, 
and filter through paper. (U.S. Ph.) 

4538, Tincture of Aloes and Myrrh. 
"Take 3 troy ounces each socotrine aloes and 
myrth, both in moderately fine powder; 1 
troy ounce saffron in moderately coarse pow- 
der; mix ther, moisten with 2 fluid ounces 
aleohol, pack it moderately in a conical per- 
colator, and displace, with alcohol, 2 pints of 
the tincture. ‘This tincture may also be pro- 
pared by maceration for L4 days with 2 pints 
alcohol, and filtering through paper. rs. 
Ph.) 

4539. Tincture of Cantharides. Moist 
en | troy ounce cantharides, in fine powder, 
with 4 fluid ounce diluted alcohol; pack it in 
a conical percolator, and displace, with dilu- 
ted alcohol, 2 pints of tincture. (U. 8, Ph.) 

Tincture ofCardamom. Moist- 
en 4 troy ounces cardamom, in fine powder, 
with 2 fluid ounces diluted alcohol; pack it 
firmly in a cylindrical percolator, ‘and dis- 
lace, with diluted alcohol, 2 pints of tincture. 

U, 8. Ph.) 

4541. Tincture of Castor. Macerate 
2 troy ounces bruised castor for7 days in 2 
pints alcohol; express, and filter through 


aper. 
m 4542, Acetous Tincture of Valerian. 
Valerian root, bruised, 4 ounces; acetic acid, 
14 ounces; diluted alcuhol, 14 pints. Di 

for 10 days in a closed vessel, and then filter. 
‘The tincture, as thus prepared, is of a beanti- 
fal red color with the predominating smell of 
the valerian—taste bitter and sligh y astring- 
ent; may be given in doses of a dessert spoon- 
ful every 3 hours. 

4543. Dover's Tincture. Pulverized 
ipecacuanha and opium, of each 8 grains; di- 
luted alcohol, 1 fluid ounce. Macerate for 14 
days and filter; or macerate 6 hours and dis- 
Bee 1 fluid ounce with diluted alcohol, 1 

uid drachm ; equivalent to 10 grains Do- 
vers powder. Used in combination with spirit 
of Mindererus effervescing draught, and other 
anti-febrile remedies in liquid form, 

4544. Sweet Tincture of Red Bark 
‘Cinchona). Red cinchona bark, in fine pow- 
ler, 4 troy ounces; strong alcohol and syrup, 

sufficient quantity ; dilute alcohol (alcohol 3 
arts to 1 part water), 1} fluid drachms, 

‘oisten the cinchona with the dilute alcohol, 
and pack in @ glass funnel, in the neck of 
which sufficient tow (free from tar) has been 
Dae to acts & a ; cover the surface 
with o piece of perforates r, and pour on 
alcohol previouily ‘mixed with an equal vol- 
ume of syrup until it has reached the tow and 
the surface of the powder is covered ; cork the 
neck of the funnel and allow it to macerate 48 
hours; then remove the cork and continue 
the percolation with equal parts of alcohol 
and syrup, mixed, until 16 fluid ounces have 
been obtained. 

4545. Sweet Tincture of Rhubarb. 
‘Take of rhubarb, bruised, and liquorice root, 
bruised, of each 2 ounces; aniseed, bruised, 
and sugar, of each 1 ounce; dilnted alcobol, 
2 pints. Macerate for 14 days, express, and 

ter. 
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4546, Aausona Tincture ce Rhubarb: 
Take of alkaline fluid extract of rhubarb, 3 
fluid ounces. (See No. 4591.) Neutral carbon- 
ate of potassa, 240 grains; cinnamon water, 4 
troy ounces; dissolve the carbonate in the 
cinnamon water; add the fluid extract, and 
then sufficient water to make the whole weigh 
14 troy ounces. The above is an improve- 
ment on the preparation in the Prussian Ph., 
but aro in oficial proportions, and yield & 
strictly officinal result. 

4547. Tincture of Catechu. Take 3 
troy ouces catechu, and 2 troy ounces cin- 
namon, both in moderately coarse powder. 
Mix, and moisten with 1 fiuid ounce diluted 
alcohol; pack it into a conical glass percola- 
tor, and displace, with diluted alcohol, 2 pints 
of tincture. (. S. Ph.) 

4548, Tincture of Cinnamon. Mix 2 
measures alcohol with 1 of water; moisten 3 
troy ounces finely powdered cinnamon with 1 
fluid ounce of the mixture ; pack it in a coni- 
eal percolator, and displace with the mixtare 
2 pints of tincture. (U7. 8. Ph.) i 

Tincture of Colchicum, Moist- 

en 4 troy ounces colchicum seed, in moder- 

fine powder, with L fluid ounce diluted 

alcohol; pack it in a cylindrical pereolator, 

and displace, with diluted alcohol, 2 pints of 
the tincture. (U. 8. Ph.) 

4550. Tincture of Columbo. mvisten 
4 troy ounces columbo, in moderately one, 
powder, and percolate 2 pints tincture in the 
same manner as the colchicum in last formula, 
(U. 8. Ph.) 

4551, Tincture of Cubeb. Percolate 2 

ints tincture from 4 troy ounces cubeb, fol- 
lowing the formula laid down for colchicum. 
(See No. 4549.) (U.S. Ph.) 

4552. ‘Tincture of Tar. Mucerate 2 
ounces tar in 16 ounces alcohol, until dis- 
solved. 

4553. Hamilton’s Tincture of Dog- 
Wood, | Bark of dogwood, 1 ounce; rectified 
spirit, 12 fluid ounces; mix, macerate for 14 

lays, and filter. 

4564. Tincture of Colocynth. Colo- 
eynth, 8 parts; star anise, 1 part; alcohol, 96 


arts. Macerate for 3 days, and filter. Dose, 
% to 20 nade 
4555. Compound Tincture of Squills 


and Benzoin. ‘This is also known as Wedel’s 
Blizir. “Take of squills, oris root, und ele, 
campane, each 25 drachms; liquorice root, 2 
Grackms’ aniseed and myrih, of each 4 scru- 
ples; saffron, 18 grains; dilute alechol, 22 

nid’ ounces. Macerate for 15 days, express 
and filter, Dose, 40 to 60 drops, in catarth, 
asthna, éc. 


4556, Wood's Tincture of Kino. Kino 
in fine powder, 1} ounces; alcohol (.835), 8 
finid ounces ; water, 4 fluid ounces; glycerine, 
4 finid ounces. Mix the alcohol, water, and 
glycerine together, and, having’ mixed the 

ino with an equal bulk of clean sand, intro- 
duce in a percolator and pour on tho men- 
straum. This menstruum seems to thorough- 
ly exhaust the drug of its astringent principle, 
and also makes a nice-looking preparation 
that will not deteriorate by exposure. 

4557. Compound Tincture of Kino, 
‘This is made in the same way as other tinc- 
tures (see No. 35), with the following ingre- 
dients: 1 drachm each powdered opium, kino 
and cochineal ; 1 drachms each camphor and 
cloves; 1 fluid ounce aromatic spirit of am- 
monia, and 1 pint alcohol. 

4558. Tincture of Ginger, Moisten 8 
troy ounces ginger, in fine powder, with 2 
fiuid ounces alcohol ; pack it firmly in a cylin- 
drical percolator, and displace, with alcohol, 2 
Pints of tincture, | (U. 8, Ph.) 


8. 
4559. Tincture of Jalap. Mix 2 mea- 
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sures alcohol with 1 water; moisten 6 troy 
ounces jalap, in fine powder, with 2 fluid oun- 
ces of the mixture; pack it moderately in a 
cylindrical percolator, and displace with the 
mixture 2 pints of tincture. (U.S. Ph.) 

4560. Tincture of Myrrh. Take 3 
troy ounces myrrh in moderately coarse pow- 
det ; press it moderately into a conical perco- 
lator, and displace with alcohol 2 pints of 
tincture. (U.S. Ph.) 

4561. Tinctureof Nutgall. Moisten4 
troy ounces nutyall, in moderately fine pow- 
der, with 1 fluid ounce diluted alcohol; pack 
it in a glass percolator, and displace, with 
diluted alcohol, 2 pints tincture. (U.S. Ph.) 

4562. Tincture of Quassia, Moisten 2 
troy ounces qaassia, in moderately fine pow- 
der, with 1 finid ounce diluted alcohol ; pack 
itin a percolator and displace, with diluted 
alcohol, 2 pints of tincture. (U. S. Ph.) 

4563. Tincture of Rhatany. Moisten 
6 troy ounces rhatany, in moderately fino 
powder, with 2 fluid ounces diluted alcohol; 

Kk it'in @ cylindrical glass percolator, and 
isplaco, with diluted alcohol, & pints of tine- 
eae S. Ph) 

4564. Tincture of Squill. Moisten 4 
troy ounces squill, in moderately coarse pow- 
der, with 1 fluid ounce. diluted alcohol; pack 
it in a conical percolator, and displace, with 
diluted alcohol, 2 pints tineture. Po. ‘S. Ph.) 

4565, Tincture of Stramonium, Take 
4 troy ounces stramonium seed, in moderately 
fine powder, and percolate 2 pints of tincture 
in the same manner as the squill in the last 
formula. (UC. S. Ph.) 

4566, Tincture of Tolu. Macerate 3 
troy ounces balsam of tolu in 2 pints alcohol 
until it is dissalved ; then filter. (U. 8. Ph.) 

4567. Compound Tincture of Benzoin. 
Macerate 3 troy ounces benzoin, } troy ounce 
socotrine aloes, both in coarse powder, and 2 
troy ounces storax, for 14 days in 2 pints aleo- 
hol; filter through paper. (0. S. Ph.) 

4568, Compound Tincture of Carda- 
mom. Take6drachms cardamom, 2drachma 
caraway, 5 drachms cinnamon, 1 drachm coch- 
ineal, all in moderately fine powder ; mix to- 
gether, and moisten with 4 fluid ounce diluted 
aleohol ; pack it in @ cylindrical percolator, 
and displace, with diluted alcohol, 6 fluid 
ounces of tincture. Lastly mix this with 
2 troy ounces clarified honey, and filter 
through paper. (U.S. Ph.) 

4569, Compound Tincture of Gentian. 
Mix together 2 troy ounces geatian, 1 troy 
ounce bitter orange peel, 4 troy ounce carda- 
mom, all in fine poreder meisten with 1} 
finid ounces diluted aleohol ; pack it in a con- 
ical percolator, and displace, with diluted 
alcohol, 2 pints of tincture. (U. 8. Ph.) 

4570, Compound Tincture of Iodine. 
Dissolve $ troy ounce iodine and 1 of iodide 
of potassium in 1 pint alcohol. (U. 8. Ph.) 


Fuad Extracts, This form of 
medicinal extracts was introduced into 
the United States Pharmacopaa in 1850, for 
the first time as a distinct class of prepara- 
tions. Their distinctive character is the concen- 
tration of the active ingredients of a substance 
into small bulk and in liquid form. Their 
advantages consist in Seed convenience of 
administration, and in the fact that, not having 
been subjected to excessive evaporation, the 
active principles they contain are less liable 
to have suffered injury by heat. The main 
difficulty lies in their liquid form increasing 
the liability to undergo spontaneous decom- 
position; this is counteracted in some cases 
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by the addition of sugar, in others by alcohol, 
and in others again by a mixtare of both. 
Some fluid extracts have a tendency to de- 

josit matter when combined with sugar, ren- 
Tering the extract turbid or cloudy in appear- 
ance; instead of sugar, Mr. Alfred B. Taylor 
has proposed the use of glycerine, which, 
‘while it haw tbe 'sauis preservative influence, 
possesses the property of dissolying the mat- 
ter which would be deposited by the use of 
sugar. Fluid extracts are obtained by perco- 
lation, and the menstruum used is alcohol or 
alcohol and water, the proportions of each 
depending on the nature of the substance to 
be extracted. ed sence of alcohol has greatly 
increased since 1860, and a regard to economy 
has probably, in some cases, induced devia- 
tions in officinal preparations. This point 
will probably receive due consideration at 
the next revision of the Pharmacopeia. 

4572, Grahame’s Method of Perco- 

lation. Professor Grahame, of the Maryland 
Colloge of Pharmacy, has proposed a modifi- 
cation of the displacement process which may 
be thus stated: Reduce the substance, by 
contusion, to a powder which will pass throug! 
a sieve of 40 meshes to the linear inch (if of 
close texture a sieve of 60 meshes is to be 
preferred); now add just sufficient of the 
menstruum to dampen the powder without 
wholly destroying its mobility; this usually 
requires about one-fourth as much menstruum 
as of the powder. Transfer to a glass funnel 
with a plug of cotton in the neck, and pack it 
with little or much pressure, according to its 
tenacity or disposition to adhere (more firmly 
when alcohol or ether is the menstraum than 
when water is to be used); if the particles of 
the moistened powder move freely on each 
other, the packing should be with as much 
force as a glass vessel will bear, the whole of 
the powder being introduced at once, and 
packed with o pestle or packing-stick. The 
whole quantity of the menstraum may now 
be poured on, or to the capacity of the funnel, 
and the process allowed to proceed to comple- 
tion, without in any case repassing the first 
portions of the liquid. By this process, if 
carefully followed, very concentrated solutions 
are obtained. Indeed, most of the fluid ex- 
tracts may be completed with little or no 
evaporation. 

4573. Procter’s Classified Formula 
for Making Fluid Extracts. In order to 
obtainas great a uniformity in the preparation 
of fluid extracts as the nature of the various 
drugs would permit, the following practical 
classification was drawn up bj fessor 
William Procter, Jr., and submitted to the 
American Pharmacentical Association, by 
whom the matter had been entrusted to him 
for investigation. In order to economize 
space, we give it in a somewhat condensed 
form, The paramount object in obtaining 
the fluid extract of a drug, is to extract, as far 
as possible, all tho valuable ingredients; to 
condense them to some uniform standard 
strength, so that, for instance, each fluid 
ounce of the extract should contain the vir- 
tues of, and represent 1 ounce of the drug; 
and to leave the fluid in the best possible con- 
dition for retaining in solution the active 
principles of the drug. The process of perco- 
lation is adopted, as best adapted to effect the 
desired objects, and admitting a greater de- 
gree of accuracy than that of maceration. 
Glass funnels answer a good purpose, but 
cylindrical percolators may be employed. In 
either case, if the powder has been properly 
compacted, the menstraum, when added, pass- 
es very deliberately, by drops, and it will be 
found that the proportion of the percolate 
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which is directed to be reserved will contain 
nearly all of the most valuable parts of the 
drug. Tn this way the action of the heat and 
air is entirely prevented on the most import- 
ant part of the extracted matter, and where 
volatile oils are concerned this fact is particn- 
larly important. The ingredients are first re- 
duced to a powder; and, in order to ensure 
the required result, different degrees of fine- 
ness are recommended, suitable to the degree 
of solubility and other natural peculiarities of 
the various drugs employed. This end is at- 
tained by sifting the powder through sieves 
containing a certain number of meshes to the 
linear inch. A sieve of 40 meshes to the inch 
will produce a powder designated as No. 
40, &e. 

A new class of oleo-resinous fluid extracts 
has been suggested, in which the stronger 
aromatics have been introduced, such as 
cloves, cinnamon, cardamom, &c., and which 
possess, for certain uses, very desirable advan- 
tages from their concentration. The number 
of oleo-resins has been considerably increased, 
on the ground that they represent their re- 
spective sources more completely and in 
smaller bulks than in any other form of fluid 
or semi-fluid extracts. On account of their 
superior strength, they should occupy a dis- 
tinct position under the name of " Olco-resins,” 
to distinguish them more particularly from all 
those preparations which go by the name of 
fluid extracts. 

4574. Class No. 1, of Classified Fluid 
Extracts. Tho following substances are to 
be reduced to a powder of No, 60 degree of 
fineness; with the exception of Buchu, which 
should be in No. 40 powder. 


Aconite Leaves. Henbane Leaves. 
Belladonna Leaves. Matico, 

a. ‘Thorn-Apple (Stramonium), 
Digitalis (Fox glove). | Valerian. 


The menstruum employed is 2 pints alco- 
hol diluted with 1 pint water. Moisten 16 
troy ounces of the powdered drug evenly with 
4 fluid ounces of the diluted alcohol; pack it 
firmly in a parsalatar, cover the surface of the 

yowder with a disc of cloth (muslin, linen, 
jint, or any insoluble porous tissue, to prevent 
the disturbance of the powder); then pour on 
the menstrnum gradually, so as to displace 3 
pints; reserve the first 12 fluid ounces, and 
evaporate the remainder on & water-bath at 
150° Fahr., to 4 fluid ounces; mix this with 
the reserved tincture; and, after standing 24 
hours, filter through paper. Tho alcoholic 
strength of thesv extracts is nearly 50 per 


cent. 

4575. Class No. 2, of Classified Fluid 
Extracts. ‘The drugs included under thia 
class should also be in at least No. 60 pow. 
der, Ipecacuanha and jalap may be reduced 
to dust with advantage, The fluid to be 
4d is alcohol having a specifio gravity of 


Aconite Root. 
Black Snakeroot (Cimici- 

faga, or Black Cohosh). 
Black Hellebore. 


Jalap. 
May-applo Root (Podo- 
phyllum or Mandrake). 
Blood Root (Sanguinaria). 
American Hellebore (Ver- 
atrum viride). 
Moisten 16 troy ounces of the drug with 6 
fluid ounces of the alcohol; displace 3 pints 
ag directed in class 1, reserving the first + 
pint of percolate; distill the remainder until 
educed to #pint, and, while hot, mix the dis- 
tillate with the reserved tincture, After 
standing 24 hours, filter through paper. 
4576. Class No. 3, of Classified Fluid 
Extracts. The substances included under 
this class ‘require to be used in No. 50 pow- 
der; except columbo, No. 40; and plea 
account of its gummy nature, No. 30. The 
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extract of colchicum deposits, by standing, a 
whitish sediment, which is believed to be in 
no wise connected with the activity of the 
preparation ; itis recommended to allow this 
posit to form before proceeding to filtra- 
tion. Dilute alcohol is employed for making 
these extracts. 
Colchicum Root. Gentian. 
Columbo. Squill (Scills). 
Chiretts. Seneka. 
Boneset (Eupatorium). | Virginia Snake Root (Ser- 
pentaria). 
Moisten 16 troy ounces of the substance 
with 4 fluid ounces dilute alcohol, percolate 3 
pints, as in class 1, reserving the first 12 fluid 
ounces, evaporate the remainder to 4 fluid 
ounces by a water-bath at 150° Fabr.; mix 
with the reserved tincture; and, after 24 
hours, filter. 

577. Class No. 4, of Classified 
Fluid Extracts, This class consists of sac- 
charine fluid extracts, the sugar being intro- 
duced as a preservative agent. A decided 
advantage is gained by adding the sugar to 
the extract before the completion of the evap- 
oration ; in some cases it might be better to 
add the sugar previous to any evaporation. 
The fluid extracts of pipsissewa, bittersweet, 
Pomegranate, “pink-root, and ” sarsaparilla, 

ully represent the several drugs; and, com: 
bined with 3 timos their bulk of simiple syrup, 
afford syrups of the ordinary strength. ‘The 
menstruum used in these preparations is di- 
Jute alcohol ; and the drugs are to be reduced 
to No. 50 powder, except galls, which should 
bo No. 40. 
xalew ato Bark 
inchona Callsaya}. 
Pipdocew (chimaphis). 
ae et (Dulcamara). 
Craneabill (Geranium), 


Pomegranate-rooct Bark 
(Granatum). 

Blackberry Root (Rubus), 

Piak Hoot (Spige 

wake Hoot Spigella) 

Bearberry Leaves (Uva 
Ural). 


Moisten 16 troy ounces of the powdered dra, 
with 4 pint dilute alcohol; let it stand : 
minutes, then percolato as directed for class 1, 
until 3 pints have passed through ; evaporate 
at # moderate heat on a water-bath to 1 pint; 
add 10 ounces sugar, evaporate to 1 pint, and 
strain while hot, 
4578. Class No. 5, of Classified Fluid 
ts, The extracts obtained by this 
process aro termed acetic fluid extracts. The 


acetic acid is introduced to control the ten- 
deney to decomposition, caused by the exist. 
ence, in the drugs treated in this manner, of a 


salt consisting of an alkaloid and an organic 
acid, ‘The fluid used is o mixture of 4 uid 
ounce acetic acid and 3 pints diluted alcohol ; 
and the drugs should be reduced to a No. 60 
powder. 

Ergot. Lobelia Leaves. Hemlock (Conium), 

Moisten 16 troy ounces of the powder with 
} pint of the acetic mixture ; pack it in a con- 
ical percolator, and displace 3 pints, reservin 
the first 12 fluid ounces, using dilute aleoho 
during the last part of the percolation. Evap- 
orato the latter percolate to 4 fluid ounces, 
at a temperature not exceeding 150° Fabr.; 
mix this with the reserved tincture, and fil- 


ter through paper, 

4579, Class No. 6, of Classified Fluid 
Extracts. Under this division are placed 
oleoresinous fluid extracts. (See No. 4573.) 
The menstruum employed is deodorized alco- 
hol, and the drugs are used in No. 50 powder; 
except canella, Ceylon cinnamon, elecampane, 
and orris root, used in No. 60, and myrrh in 
No. 30 powder. 


Capsicuza. Orris Root, (Iria Floren- 

Canelia. . 

Cardamom. Myrnh. 

Gloves (Caryophyllum). | Pellitory Root (Pyreth- 
on. rum) 


on . 
Cabebs. Allspice (Pimento). 
Elecampane (Inula). Prickly Ash Bark (Xan- 
Lupulin. 


‘thoxyinm). 
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The oleoresin of the abore substances are 
to be obtained by percolation, and distilling 
off the alcohol. 

This process of obtaining the oleoresins was 
modified before adoption in the U- S. Fh. by 
substituting ether for deodorized alcohol as 
the menstruum employed. ‘The five following 
oleoresins are officinal preparations. 

4580. Oleoresin of Capsicum. Take 
12 troy ounces capsicum in fine powder, press 
it firmly in a cylindrical percolator, and grad- 
ually pour ether on it sufficient to displace 24 
fluid ounces. Recover from this, by distilla- 
tion on a water-bath, 18 fluid ounces of ether, 
and expose the residue in a capsule until the 
remaining ether has evaporated ; lastly, re- 
move, by straining, the fatty matter which 
separates on standing, and keep the oleoresin in 
awell stopped bottle. (U. 8. Ph). 

4581. Oleoresin of Cubebs, Moderate- 
ly press 12 troy ounces cubebs in fine pow- 

into  oylindrical percolator, and treat 
by the same process as the capsicum in the 
last formule. (U. S. Ph). 

4582. Oleoresin of Lupulin, Press 12 
troy ounces lupulin into a narrow cylindrical 

x, and displace with ether 30 fluid 
ounces; complete the process by distillation 
and subsequent evaporation in the same way 
as for capsicum. (See No. 4580.) (U.S. 


Ph). 
of Black Pepper. 


583. Oleoresin 
‘Treat 12 troy ounces black pepper in fino 
powder, by ethereal percolation and distilla- 
tion, in the same manner as laid down in No. 
4580; expose the residue after distillation in a 
capsule, until the remaining ether has evap- 
orated and the deposition of piperin in crys- 
tals has ceased. Lastly, separate the oleores- 
in from the piperin by expression through o 
muslin strainer, and keep in a well-stopped. 
bottle, (U.S. Ph). 


4584, Oleoresin of Ginger. Take 12 
troy ounces ginger in fine powder, press it 
firmly into a cylindrical percolator, ‘aud pour 
upon it 12 fluid ounces stronger ether; con- 
tinue the percolation with alcohol sufficient 
to cisplace 12 fluid ounces in all. Recover 
from this, by distillation a water-bath, 9 
fluid ounces ether, and expose the residue in 
a capsule until tho volatile part has evaporated. 
Lastly, keep the oleoresin in a well-stoppered 
bottle.” (U.S. Ph.) 

4585. Oleoresin of Male Fern. Pack 
closely 2 pounds avoirdupois, male fern, in 
coarse powder in a percolator; displace with 
4 imperial pints ether, or until it passes color- 
less Let the ether evaporate on a water- 
bath, or recover it by distillation, and pre- 
serve the oily extract. (Br. Ph.) "This prep- 
aration by its character decidedly belongs to 
the oleoresins; it has long been known and 
much used in Europe, under the name of oil 
y Fern, in the treatment of the tapeworm. 

tt is believed to have all the yermifugal pow- 
ers of the male fern, and may be given in 4 
fluid drachm doses. (U. S. Dis. 

4586, Fluid Extract of Rhubarb and 
Potassa. Grind or coarsely bruise 2 pounds 
‘avoirdupois best India rhubarb, 1 pound cassia 
or cinnamon, and i pound golden seal; mace- 
rate for 24 hours or more in 1 gallon good 
French brandy; express strongly, and add 1 
fluid drachm oil of peppermint’ previous! 
dissolved in a little 8 per cent. alcohol. 
Break up the compressed residue, and per- 
colate with warm water until exhausted. 
Evaporate this solution to 4 pints, and, while 
warm (not too hot), dissolve in it 2 pounds 
Dicarbonate of potassa, and 3 pounds refined 
sugar; evaporate, if necessary, to the quan- 
tity that the first macerated tincture lacks of 
1} gallons. Lastly mix the two together. It 
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iy nsed for the same purposes as the compound 
powder of rhubarb, 2 fuid drachms of the 
extract being equivalent to 1 drachm of the 
powder. (Am. Dis.) A simple alkaline ex 
tract of rhubarb is given in No. 4591. 

4587, Fluid Extract of Stillingia. 
Cut fresh root of stillingia, 16 troy ounces, 
into amall pieces; cover with alcohol, and 
digest for 24 hours. Then transfer to a per- 
colator, and pack it so as to run slowly; add 
alcohol ually, setaanings the first that 
passes until it runs clear. Reserve the first 
12 fluid ounces percolated ; then continue the 
percolation, with diluted alcohol, until the 
residuum is nearly exhausted; add 8 ounces 
white sugar to this dilute percolate, and evap- 
orate by moderate heat to 4 fluid ounces. 
Add to this the reserved tincture, and 1 fluid 
drachm oil of caraway, and make 1 pint fluid 
extract. The dose is from 2 to 5 drops. 

4588, Fluid Extract of Yarrow. 
Take of yarrow (the recently dried herb) 
in coarse powder, 8 ounces; dilute alcohol (2 
parts 95 per cent. alcohol and 1 part water), 
asnfficient quantity. Pour over the powdered 
herb 4 ounces of the diluted alcohol, and work 
through with tho hands until thoroughly 
moistened; allow it to stand in # covered 
jar for 24 hours. Fack closely in a funnel or 
‘other displacer and proceed to displace until 
24 fluid ounces are obtained, which, if per- 
formed with proper care, will exhaust the 
herb, as tested, by tasting the droppings. 
Tho resulting liquid should be exposed in a 
shallow dish (in summer to a draught of air 
under an open window, in winter on a shelf 
near the tup of the room), and allowed to 
grapornto spontaneously watil it measures 16 
fluid ounces; 30 or 40 grains bicarbonate of 
potassa in powder muy then be added, which 
retains the extractive in solution, and clears 
the liquid without interfering with its proper- 
ties, ‘Th evaporation of this fluid extract 
may be continued. if desired, with a very gen- 
tlo heat (in a water-bath)’ until reduced to 
the consistence of an ordinary extract. ‘The 
result in either case, fluid or solid, possesses 
in a marked degree the sensible and other pro- 
perties of the herb, each tea-spoonful repre- 
senting 30 grains of the herb. 

4589, Procter’s Fluid Extract of 
‘Wild Cherry Bark. Take of wild cherry 
bark, 24 ounces; sweet almonds, 3 ounces; 
and pure granulated sugar, 36 ounces. Mace- 
rate the powdered bark in 2 pints of 88 per 
cent. alcohol for 8 hours, introduce it into 
percolator, and pour alcohol on it until 5 


pints have passed, observing to regulate the 
passage of the liquid by a cork or stop-cock. 
Introduce the tincture into a capsule (or still, 


if the alcohol is to be regained), and evapo- 
rate it to a syrupy consistence; add 4 pint 
water, and again evaporate until all the alco- 
hol is removed. Beat the almonds, without 
Dieaching. into a smooth paste with alittle of 
the water, and then sufficient to make the 
emulsion measure 1} pints, and pour it into a 
art bottle, previously containing the solu- 
tion of the extract of bark; cork it securely 
and agitate occasionally for 24 hours, so as to 
ive time for the decomposition of the am 
ialine. The mixture is then to be quickly 
expressed and filtered into a bottle containing 
the sugar. Water should be added to the 
dregs and they again expressed till sufficient 
liguor is obtained to make the fluid extract 
measure 3 pints. The proportion of sugar, 
though less than that in syrup, is sufficient to 
preserve the preparation, aided by the presence 
of hydrocyanic acid. 
4590. Parrish’s Compound Fluid Ex- 
tract of Buchu. Take of buchu, in coarse 
powder, 12 ounces; alcohol, 3 pints; water, 6 
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fluid ounces, previously mixed. Stir 'to- 
gether. 
4591, Fluid Extract of 


Rhubarb. Take of fluid extract of rhubarb 
(by repercolation), 1 fluid ounce; neutral 
Carbonate of potassa, 80 grains; water, 1 fluid 
ounce, Dissolve the carbonate in the water; 
to this add the fluid extract, and let the mix- 
ture repose 6 to 12 hours; then strain 
through muslin, and filter, if desirable. The 
alkaline fluid extract of rhubarb ea be mixed 
with water in any proportion, affording a per- 
fectly cleat and transparent liquid of a deep 
red color. Another alkaline fluid extract of 
rhubarb will be found in No. 4586. 
4592, Moore’s Fluid Extract of Cimi- 
Racemosa (Black Cohosh or 
Black Snakeroot.) ‘Take of cimicifuga, in 
No. 50 powder, 16 ounces, troy; alcohol 95 
per cent., diluted alcohol, of each a sufficient 
quantity.” Moisten the root with the alcohol, 
pack closely in the displacer, and pour on al- 
cohol gradually until 8 fluid ounces have 
passed through, which reserve in a covered 
‘vessel to prevent evaporation, then proceed 
with dilute alcohol until the root is thor- 
oughly exhausted. Evaporate over a water- 
bath until all the alcohol is driven off; set it 
aside to cool, that the resinous portion ex- 
tracted may be deposited, which separate and 
add to the alcoholic portion first obtained ; 
then proceed with the evaporation until re- 
duced to 8 fluid ounces, and mix the two pro- 
ducts; allow it to stand 48 hours, and then 


filter. (See No. 4575.) 
4593. Compound Fluid Extract of 
quills, This is alcoholic, in which 3 parts 


alcohol aro diluted with 1 part water. Take 
of squills and seneka, each 16 ounces troy, re- 
duced to a moderately coarse powder. Moist- 
en with about 12 ounces of the liquid, and 
pack firmly in a conical percolator; cover the 
surface with a cloth and pour on of the same 
menstruum until 6 pints haye slowly passed, 
reserving carefully the first 24 ounces. Evap- 
orate the remainder in a water-bath at 151 
Fahr,, until reduced to 8 fluid ounces. Mix 
it with the reserved tincture, and, after stand- 
ing, with occasional agitation, for 24 hours, 
filter, dropping sufficient of the menstraum 
on the filter to make the whole measure 2 
ints, | Hice, Syrup may now be prepared 

m this extract by taking: compound fluid 
extract of squills, 4 fluid ounces ; tartar emet- 
Jo 24 grains; simple syrup, 20 fuid ounces; 
hot water, $ fluid ounce. Dissolve the tartat 
emetic inthe water, and mix with the other 
ingredients. 

‘4504. Procter’s Fluid Extract of 
Hops. ‘Take hops in coarse powder, 16 tro 
founees. Mix in 4ounces dilute alcohol; pack 
it in a conical percolator, cover the surface 
‘with cloth, and add dilute alcohol until pints 
of tincture have slowly passed, carefully re- 
serving the first 12 ounces. Mvaporate the 
remainder of the tinetnra in a water-bath still 
to 4 fluid ounces, mix it with the reserved 
tincturc, agitate occasionally during 24 hours, 
and filter, dropping sufficient dilute alcohol 
on the filter to make the measure of a pint. 

4595, Proctera Fluid Extract of 
Liquorice. Take of Calabria liquorice, 8 
troy ounces; and sugar iu evarss powder, 10 
troy ounces. Bruise the liquorice till it is re- 
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duced to pieces the size of a pea, enclose it 
in a gauze cloth, suspend it ina pint vessel, 
cover it with cold water, let it stand 12 
hours (if in summer in a cool place), pour off 
thodense solution, renew the water, and again 
macerato and decant. Mix the two liquids, 
evaporate to 12 fluid ounces, dissolve in it the 
sugar, and again evaporate until the measure 
off pint is obtained. 

4596. Grahame’s Fluid Extract of 
Burdock. Take of burdock, in No. 50 pow- 
der, 16 ounces; dilute alcohol (alcohol 9 
A rales water 7 parts), a sufficient quantity. 

ampen the powder with the menstruum and 
pack it in a suitable glass displacer: having 
covered the surface with a piece ot muslin or 
perforated paper, pour un the menstraom, 
and continue the percolation to exhaustion, 
reserving 1} ounces of the first runnings, evap- 
orate the remainder oyer a water-bath until 
reduced to 9 fluid ounces, to which add 4 
ounces sugar and dissolve. Strain, if neces- 
sary, and add the reserved portion. "The doso 
of the extract is oné tea-spoonful, representing 
80 grains of the root. Burdock is one of the 
best vegetable alteratives, or blood depurents, 
and it is believed that this fluid extract might 
be advantageously substituted for that of sar 
saparilla, as a more efficient and reliable 
alterative, or at least as a valuable addition 


to it, 

4597. Fluid Extract of Chamomile. 
Take of fresh chamomile flowers, 1 pound; 
alcohol of specific gravity .871. Moisten the 
chamomile in coarse powder, with the alcohol, 
then pack in a percolator, and cover with the 
alcohol; digest 6 days, and draw off 12 oun- 
ces, which set aside. Continue the displace- 
ment with diluted alcohol, until it is freely 
exhausted of its bitterness, which evaporate 
ino vacuum to 4 finid ounces. Mix and fiter. 
1 drachm of this preparation represents 60 
grains of chamomile flowers, which is usually 
given in doses of 20 grains, as a tonic, to 1 

‘him, ag an antiperiodic—making the dose 
for like cases from 20 minims to 1 fluid 


4598, Fluid Extract of Seneka, The 
formula for making this extract will be found 
in No. 4576, but seneka yields its active prin- 
ciples so easily and entirely, that an extract 
of it may be obtained of standard strength 
without evaporation. If a convenient qnan- 
tity of seneka in No. 50 powder be divided 
into 3 equal parts, and repercolated with 85 
per cent. alcohol, an extract will be obtained, 
each fluid ounce of which will represent a 
troy ounce of the root. 

599. Fluid Extract of Ipecacuanha. 
Moisten 16 troy ounces ipecacuanha in fine 
owder with 6 fluid ounces alcohol ; press it 
Emly into a conical percolator, and displace 3 
pints of tincture, or until the ipecacuanha is 
exhausted. Distill the tincture over a water- 
bath until the residue is of a syrupy consist- 
ence. Mix with 1 fluid ounce acetic acid 
and 10 fluid ounces water; boil until reduced 
to } pint, and the resinous matter has separa- 
ted. Filter when cold, and add water through 
the filter to make the filtrate up to ¢ pint. 
Mix with 4 pintalcohol. (U.S. Ph.) 

It is affirmed that syrup made from extract 
propared according to the above formula is 
apt to become cloudy. It is proposed to 
avoid this result by dividing ipecacnanha in 
No. 50 powder into 3 parts, and obtaining 
tho extract by repercolation in tho same man- 
ner as the sencka in No. 4598, 

4800. Fluid Extract of Sumach. 
Take 4 pints 76 percent. alcohol, and 1 pound 
of the recently dried bark of Rhus.Glabrum 
(snmach) in coarse powder, Moisten the 
powdered bark with sufficient alcohol and let 
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it macerate for 24 hours, then percolate with 
the remainder of the alcohol, returning tha 
first that passes until it runs clear. Reserve 
the first 4 clear fui ounces of tincture, evap- 
orate the remainder to 4 fluid ounces, and 
set aside. Then percoiate tho residuum near- 
ly to exhaustion with hot water, evaporate 
this aqueous solntion to ¢ pint, then wld te 
it 4 ounces white sugar, evaporate to 4 fluid 
ounces, and, while warm, mix it with the re- 
served 8 ounces of tincture to make 1 pint of 
fluid extract. (dm. Dis.) 

4601. Fluid Extract of Scullcap. 
This is prepared from 1 pound of tho dried 
leaves of sculicap (scutellaria) in_ precisely 
the same manner as directed for fiuid. extract 
of sumach in preceding recelpt._ (Am. Dis.) 

. Fluid Extract of Life-Root is 
obtained from 1 pound recently dried life-root 
(senecio AeA in the same manner as 
the sumach in No. 4600. (4m. Dis.) 

. Fluid Extract of Senna and 
Jalap. Take 6 pints 76 per cent. alcohol. 
Mix together 1 pound senna and + pound 
jalap root, both in coarse powder; moisten 
them with some of the alcohol, and’ macerate 
for 24 hours. Transfer to a percolator and 
displace with the remainder of the alcohol; 
reserve the first 6 fluid ounces; evaporate the 
remainder to 6 finid ounces and set also aside. 
Nearly exhaust the residuum with diluted 
alcohol and evaporate it to 12 fluid ounces; 
add 8 ounces white sugar; again evaporate 
to 12 fluid ounces, and, while warm, add 6 
drachms carbonate of potassa, 40 minims oil 
of cloves dissolved in 14 fluid drachms Hoff- 
man’s anodyne, and the 12 ounces reserved 
extract, ing altogether 1} pints fluid ex- 
tract. (Am. Dis.) 

Fluid Extract of Blessed This- 
tle. Take 16 troy ounces blessed thistle 
contans benedictus) in No. 40 powder, 
lampen it with about 6 ounces dilute alcohol, 
and pack it in a suitable glass percolator; 
having covered the surface with a piece of 
muslin or a layer of clean sand (which is more 
convenient), displace with dilute alcohol. 
‘When 1 pint of liquid shall have passed, put 
it aside in a warm place for spontaneous 
evaporation until reduced to 10 fluid ounces. 
Continue the percolation with diluted alcohol 
until more pints of liquid have passed; to 
these add 6 ounces sugar and reduce by evap- 
oration over  water-bath to 6 fluid ounces, 
adding, while still hot, the 10 ounces of con- 
centrated tincture; on cooling, the mixture 
becomes slightly turbid, but by tho addition 
of a few drops of alcohol the resinous matter 
is redissolved, making a dark brown fluid 
extract which may be filtered if necessary. 

. Fluid Extract of Cinchona. 
Take cinchona (calisara) in powder, 8 troy 
ounces; simple (officinal) syrup, 4 fluid oun- 
ces; glycerine, 4 fluid ounces; alcohol, con- 
centrated and diluted, a sufficient quantity. 
Moisten the cinchona with 6 fluid ounces of 
diluted alcohol ; allow it to stand in a covered 
jar for three hours, and then transfer it to a 
cylindrical percolator. Pack it firmly, and 
gradually pour upon it diluted alcohol, until 
12 fluid ounces of the tincture havo been 
obtained. Set this aside, and continue the 
percolation with dilute alcohol, until the cin- 
chona is thoroughly exhausted. To the last 
percolate add the syrup and glycerine, and 
evaporate by means of a water-bath to about 
10 fluid ounces, To this add tha raserve 
tincture, and continue the evaporation to 14 
fiuid ounces. Remove from the water-bath, 
and, when nearly cold, add sufficient alcohol to 
make the whole measure 16 Auid ounces. 
Each pint of the fluid cxtract contains nearly 
24 ounces of alcohol. (See No. 4377.) 
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4606. Fluid Extract of Pareira. Di- 
gest for 24 hours 1 pound. pareira root, in 
coarse powder, in 1 pint boiling distilled wa- 
ter; then pack it in a pereolator. and displace 
1 gallon, or until the pareira root is exhausted. 
Evaporate over a wuter-bath to 13 fluid oun- 
ee when cold add 3 fluid ounces rectified 
spirit, and filter through paper. This is the 
officinal formula of the British Pharmacopaia, 
consoimently avoirdupois weight and imperial 
measure are to be used in preparinz it. ‘The 
dose consists of 1 to 2 fluid drachms. 

4607. Moore’s Fluid Extract of Va- 
nilla, Take 8 troy ounces vanilla, and an 
equal weight of crushed loaf sugar. Slit the 
pods from end to end with a knife; then take 
them in small bundles, held tightly between 
the fingers, and eut them transversely into 
very small pieces, Of these, beat small por- 
tions at a time in an iron mortar, with a little 
of the sugar, until reduced to a damp powder, 
which must be rubbed with the hand through 
a No, 20 sievo; any coarse particles which 
will not pass through the sieve must be re- 
turned to the mortar, and, with fresh portions 
of vanilla and sugar, again treated as before. 
‘This is to be continued until the whole is re- 
duced to a No. 20 powder. This is then to 
be mixed with 5 pints of a mixture of 3 parts 
alcohol and 1 part water, and the whole intro- 
duced into a 1-gallon stone jug, which must be 
tightly corked. ‘The jug is then placed in a 
water-bath, resting upon folds of paper, and 
the mixture digested for 2 hours at a tempera- 
ture of from 160° to 170° Fahr. ‘The upper 
part of the jug must be kept cool (to prevent 
the undue expansion of vapor), by wrappin, 
around it a towel or other cloth kept saturate 
by having cold water squeezed upon, it from 
a sponge every 15 or 20 minutes. The jug 
should also be removed from the bath after 
each application of the water, and its contents 
well shaken, keeping the hand upon the cork 
to prevent its expulsion, and perhaps conse- 
quent loss of material. When the digestion 
has been completed, and the mixture has 
cooled, it is to be expressed through muslin. 
Pack the residue, previously rubbed with the 
hands to a uniform condition, firmly in a glass 
funnel prepared for percolation, and gradually 
pour upon it first the expressed liquid, and 
when this has all disappeared from the sur- 
face, continue the percolation with a mixture 
of 3 parts alcohol and 1 part water, until 8 
pints of percolate are obtained. 


Medicinal Essences. Tho 
usual rule for making essences, is to 
mix 1 ounce of the essential oil with 1 quart 
of atcohol; although much is sold that con- 
tains only’ J ounce, and even j'ounce of tho 
oil to the quart. A strong essence would 
consist of 1 ounce of oil to 1 pint of alcohol ; 
fram 10 to 30 drops of this would make a 
dose. 

4609, To Color Medicinal Essences. 
Essence of peppermint is generally colored 
with tincture of turmeric; essence of cinng 
mon with tincture of red sandal wood; win- 
tergreen with tincture of kino. The best way 
of coloring un essence is to steep for 12 hours 
the green leaf or other substance from which 
the oil is made, and then filter. The coloring 
is merely a matter of appearance ; the essences 
ara just as good without it. 

4610. Essence of Peppermint. Oil 
of peppermint, 1 ounce; herb peppermint, + 
ounce; spirit of wine, 1 pint. Digest for a 
week, or until sufficiently colored. Palish- 
green, and very strong of the peppermint. 
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Essence of peppermint is not conceived to be 
good by the ignorant unless it bas a pale tint 
of green, which they presume is a proof of its 
being genuine. The most harmless way is to 
steep @ little of the green peppermint in the 
spirit for this purpose (as above), or if this is 
pot athand, alittle parsley will do equally as 
well, and in fact improve the flavor. 

4611. Essence of Camphor, also 
called Liquor of Camphor; Concentra- 
ted Tincture of Camphor; Camphor- 
Drops. Dissolve 44 drachms (avoirdupois) 
clear camphor, in1 imperial pint rectified 
spirit. This forms the ordinary essence of 
camphor and the best spirit of camphor of the 
stores. Added to 15 times its bulk of pure 
cold water, it forms (by agitation) a transpa- 
rent solution exactly resembling the camphor- 
julep, camphor-water, or camphor-mixture 
tiaod in medicine, and which, either alone or 
with a little more water, forms an excellent 
wash for the teeth and mouth, as noticed else- 
where. (See No. 1335.) 

Dissolve 1 avoirdupois ounce camphor in 10 
ounces rectified spirit. This forms the Con- 
eentrated Essence of Goedel of the druggists. 
10 or 12 drops added to 1 fluid ounce of pure 
cold water form the transparent camphor- 
inp. or camphor-water before noticed. 

12. ence of Coltsfoot. Balsam 
of tolu, 1 ounce; compound tincture of ben- 
zoin and rectified spirit of wine, of each 2 
ounces ; dissolve, 

4613. Essence of Chamomile. 
sential oil of chamomile, 
spirit of wine, 1 pin 

entian root, sliced or b: 


Slightly colored. 
of 


Essence 


of §; int. 1 
ounce of essential oil to 1 pint of spirit of 


wine tinged green. Process, use, an 
the same as essence of peppermint. (See 
No. 4610.) 
4615. Bitter Essence. Wormwood, 4 
arts; gentian root, bitter orange peel, and 
Piessea thistle, of each 1 part; alcohol, 45 
parts; digest for a week. Dose, 4 drachm to 
2 drachms, combined with mixtures. Tonic 
and stomachic. 
4616, Essence of Beef. Chop fine 1 
und lean beef, place it with 4 piut of water 
in a bottle which they will only half fill, and 
agitate violently for half an hour; then throw 
the whole on a sieve, and receive the liquid 
inajug. Next, boil the undissolyed portion 
in 1 pint of water for 20 minutes; strain, and 
mix the decoction with the cold infusion; 
evaporate the liquid to the consistence ot 
thin syrup, adding spice, sat, &e., to suit tho 
taste, and pour the essence, while boiling hot, 
into bottles (sce next receipt), or jars, or (still 
better) tin cans, which must be closed up air- 
tight, and kept inacool place. (See No. 1634.) 
To Fill Glass Bottles with 
Boiling Liquid. If boiling liquid be poured 
into cold bottles, there is a great risk of the 
bottle breaking, involving probably the loss 
of the contents. To prevent this, stand the 
bottles in a wide pan with sufficient cool 
water to reach nearly to the top of the bot- 
tles; pour sufficient water in each bottle to 
prevent it floating, and then let the water in 
the pan be brought gradually to a boil. As 
each bottle is to be filled, take it out of the 
pan, empty the water out of it, and fill it im- 
mediately. 


iy: 
4618. Ellis’s Essence of Beef. Take 
lean beef, sliced thin, sufficient to fill the body 


dose, 
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of a porter bottle; cork itloosely, and place it 
in a pot of cold water, attaching the neck by 
means of a string to the handle of the pot; 
boil for 14 or 2 hours, then decant the liquid 
and skim it. This can be seasoned and packed 
as in receipt No. 4616. 

A619. Concentrated Essence of Gin- 
ger. Unbleached, well-bruised Jamaica gin- 

er, 4 ounces; rectified spirit of wine, 1 pint; 
Higest for 2 weeks, press and filter. 

Oxley’s Concentrated Essence 
of JamaicaGinger. The sameas the preced- 
ing, with the addition of a very small quantity 
of essence of cayenne. 

4621. Very Strong Concentrated Es- 
sence of Ginger, ruised unbleached 
Jamaica ginger, 12 pounds; rectified spirit of 
wine, 2k gallons; digest 14 days, press, strain, 
and reduce the essence by distillation to 1 
gallon; cool and filter. ‘This produces a 
most beautiful article. It is at once inexpen- 
sive and easily performed, as the spirit distill- 
ed off may bo used with advantage for pre- 
paring the common tincture of ginger, and 
several other articles ; 2 ounces of this essence 
are regarded as equivalent to 3 ounces of the 
finest ginger. A single drop swallowed will 
almost produce suffocation. 

4622. Concentrated Essence of Gin- 

Ginger and animal charcoal, both in 
coarse powder, equal parts; add enough rec- 
tified spirits of. wine to perfectly moisten 
them, and after 24 hours put the mass into a 
percolator, return the first runnings 2 or 3 
times, then change the receiver, and pour on 
spirit gradually as required, and at intervals, 
until as much essence is obtained as there was 
ginger employed. Quality excellent. The 
mass remaining in the percolator may be 
treated with fresh spirit until exhausted, and 
the tincture so obtained may be advantage. 
ously employed, instead of spirit, in making 
more essence with fresh ginger. ‘The last por- 
tion of spirit in the mass may be obtained by 
ang a little water. (See Percolation, No, 


23. Concentrated Essence of Gua- 
iacum, Guaiacum shavings, from which the 
dust has been sifted, 3 cwt. Exhaust the 
wood by boiling with’ water, as in Be ering 
an extract, using as little of that fui i 
absolutely necessary ; evaporate to exactl 
14 gallons; let it stand until cold, stirring 
all the time to provent the deposit of resinous 
matter; put the wholo into a bottle; add 
spirit of wine, 5 pints; agitate repeatedly for 
a week, then allow it to settle for 7 or 3 days, 
and decant the clear into another bottle. 
This preparation is frequenty substituted fur 
guaiacum shavings in the preparation of com- 
pound decoction of sarsaparilla, 
this essence is considerec 
pounds of 

24. 


1 pint of 
equivalent to 19 
jaiacum in substance. 

46: ence of Quinine. Take dilute 
sulphate of quinine, 1 drachm ; rectified spirit, 
1 fluid ounce; mix, add of dilute sulphuric 
acid (specific gravity 1.087 to 1.090), 4 fluid 
drachm (or less, on no account more), and 
agitate) it thoroughly until solution is com- 
plete. A few drops added to water form an 
excellent wash for foul, spongy, and tender 
guns, loose te2th, &e.; also for weak hair, 


edicated Syrups. s 

is a Concentrated valutite of sugar i 
watery fluids. If made with pure water, it is 
termed syrup or simple syrup. Where the 
water contains one or more medicinal agents, 
it is called medicated syrup. Full informa- 
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tion as to jprebareueny &e., will be found in 
Nos. 1356, &e. x 
4626. ‘Syrup of Phosphate of Zinc. 
Phosphate of zine, 192 grains; water, 11 fluid 
drachms; syrupy phosphoric acid (specie 
gravity 1.5), 5 fluid drachms; syrup, 10 flaid 
ounces, Rub the hornets with the water, 
add the acid, and filter into the syrup. Each 
fluid drachm contains 2 grains of zine phos- 
phato and about 18 minims of dilute phos- 
phoric acid. In this formula, avoirdupois 
weight and Imperial measure are adopted. 
4627. Syrup of Phosphate of Quinine. 
Take of phosphate of quinia, 96 grains; wa- 
ter, 13} fluid drachms; syrapy phosphoric 
acid (specific gravity 1.5), 24 fluid drachms; 
syrup, 10 fluid drachms. Mix the acid with 
a water, add the quinia, and filter into the 
syrup. Each fluid drachm contains 1 grain 
of phosphate of quinine and acid equal to 
about 10 minims ‘of the dilute phosphoric 
acid. 
The same weight of quinia, prepared by 
recipitating an acidulated solution of the 
Tisulphate by solution of ammonia, collecting, 
washing, and drying at 100° Fabr., may be 
used, in’ the absence of the phosphate. In 
this formula avoirdupois weight and Imperial 
4628," & eed, Phosphate of Iro 
. 8 of osphate o: nm 
with Quinike, Take of, phosphate of iron, 
192 grains; “phosphate of quinia, 96 grai 
water, 7 fluid drachms; syrupy’ phospho 
acid (specific ipravity 1.5), 9 finid drachms; 
syrup, 10 fluid ounces. Rub the powders 
with the water, add the acid, and filter into 
the syrup. Each fluid drachm contains 2 
grains of phosphato of iron and 1 grain of 
phosphato of quinine. In tho absence of the 
phosphate of quinia, the same weight of 
dunia may be prepared as directed in No, 
1627, 


In this formula avoirdupois weight and 
Imperial measure are adopted. 


4629, Easton’s bt (ek of Phosphate 
2, 


f P 

of Iron, Quinine, an: chnine, Take 
of phosphate of iron, 192 grains; phosphate 
of quinia, or quinia prepared as directed in No. 
4627, 96 grains; strychnia (in crystals), 
grains; water, 7 fluid drachms; syrupy pho 
Phorio acid (specific gravity 15).°9 "Auld 

rachms; syrup, 10 fluid ounces. Rub the 
phosphate of iron with 5 drachins of the wa- 
ter ina glass mortar, dissolve the strychnia 
and quinia in the acid, previously mixed with 
the remaining 2 drachms of water; mix and 
filter into the syrup. Hach fluid drachm con- 
tains 2 grains of phosphate of iron, 1 grain of 
phosphate of quinine, and yz part of a grain 
of strychnine. 

Tn this formula avoirdupois weight and 
Imperial measure are adopted. 

(630. Syrup of Phosphate of Iron 

and Strychiine may be prepared in the same 
manner as the last, omitting the phosphate of 


quinine, 
Phosphate of Iron. Dissolve 3 


4631. 
ounces sulphate of iron in 2 pints boiling dis- 
tilled water, dissolve also 1 ounce acetate of 
soda and 2k ounces phosphate of soda in 
another 2 pints boiling distilled water. Mix 
the 2 solutions, filter the precipitate through 
muslin, wash it with hot distilled water til 
the washings no longer form a precipitate 
with chloride of barium. Dry at a heat not 
h). 


exceeding 120° Fahr. (Br. P) 

4632, Syrup of Phosphate of Iron. 
Phosphate of iron, 96 grains; water,9 Suid 
drachms; syrupy phosphoric acid (specific 
gravity 1.5), 7 fluid drachms; syrap, 10 fluid 
ounces. Rub the phosphate of iron with tho 
water in @ glass mortar, add the phosphoric 
acid, and filter the mixture into the syrup. 
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As thus prepared, it contains the same pro- 
ortion vf iron, about 2 minims less of the 
Bitute acid (25 instead of 27), and rather more 
sugar than when prepared according to the 
British Pharmacopeia. The phosphate of 
iron is made by the Br. Ph. process, and dried 
at a temperature not exceeding 100° Fahr. 
The specimens found in the ordi course 
of trade are not readily soluble in the acid. 
This want of solubility is believed to be due 
to the length of time they have been kept 
before sale, as the best results have been ob- 
tained with the phosphate only a few days 
old. In this formula avoirdupois weight and 
Imperial measure are adopted. 

3. Syrup of Phosphate of Man- 
gancse may be prepared in a. similar man- 
her with the following ingredients: Phos- 

hate of manganese, 96 grains; water, 9 fluid 
rachis; syrupy phosphoric acid (specifio 
gravity 15), 9 Buid drachms; syrup, 10 fluid 
ounces. Strength, 1 grain phosphate of man- 
ganese, and acid equal to about 25 minims of 
the dilute phosphoric acid in each fiuid 
drachm. The phosphate of manganese is 
made in the same manner as the phosphate 
of iron, substituting sulphate of manganese 
for the sulphate of iron, In this formula 
avoirdupois weight and Imperial measure aro 


intende 
4634. Syrup of Phosphate of Iron 
with ese. Phosphate of iron, 72 


grains; phosphate of manganese, 48 grains; 
eee Biacidvarechioe? syrupy phosphoric 
acid, 8 fluid drachms ; syrup, 10° fluid ounces. 
Rub the powders with the water, add the acid, 
and filter into the syrup. Each fluid drachm 
contains 4 grain phosphate of iron, 4 grain 
phosphate of manganese, and acid’ equal to 
about 30 minims of the dilute phosphoric acid, 
B. Ph. Avoirdupois weight and Imperial 
measuro are understood in the above formula. 
Phosphate of Iron 
ate of iron, 96 
grains water, 
8 hosphoric acid, 
75 fui dra 


ins of phos- 
of acid equal to 
about 30 minims of the dilute phosphoric acid, 
B. Ph. The phosphate of lime is made b: 
precipitation from solutions of chloride of cal- 
cium and phosphate of soda, and dried at 
100° Fahr., and should not be kept too long 
defore use. In this formula avoirdupois 
weight and Imperial measure are adopted. 
4636. Durand’s Syrup of Phosphate 
ofLime. Take of precipitated phosphate of 
lime, 128 grains; glacial phosphoric acid, 240 
ie 8; sugar, in coarse powder, 7} ounces; 
istilled water, 4 fluid ounces; essence of 
lemon, 12 drops. Mix the phosphate of lime 
with the water in a porcelain capsule, over a 
spirit or gas lamp, or in a sand-bath; add 
tually the phosphoric acid until the whole 
of the phosphate of lime ia dissolved. ‘To this 
solution add sufficient water to compensate 
for the evaporation, then dissolve the su, 
by @ gentle heat, and, when Rerieelly, cold, 
add the essence of lemon. 8 Bie) of 
phosphate of lime, thus prepared, is colorless, 
ent, of an acid taste, and contains 
two grains of the phosphate of lime, and 
nearly four grains of phosphoric acid to each 
teaspoonful. When diluted it forms a phos- 
horic lemonade, not unpleasant to the taste. 
jose, a tea-spoonful. 
4637. 's Syrup of Phos- 
phate of Lime. — Dissolve 1 ounce precipita- 
ted phosphate of lime in 1 fluid ounce water 
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by means of 4 fluid drachms muriatic acid; 

ter, and add 64 fluid ounces water; then 
add 12 fluid ounces sugar, and strain. ‘Dose, 
@ tea-spoonful. This preparation is not so 
acid as Durand’s, which is thought to be an 
advantage in some cases. 

4838. Syrup of Rhubarb. The offici- 
nal method of preparing the fluid extract of 
rhubarb employed for the syrup involves 
much concentration by evaporation, and re- 
gults in an unsightly preparation, and liable 
to an objectional resinous precipitation. By 
8 modified process a fuid extract of rhubarb, 
equal to the officinal in strength, is first ob- 
tained by repercolating rhubarb, in moderate- 
ly fine powder, with a mixture of 3 parts 
officinal alcohol and 1 part water. ‘This 
menstruum exhausts rhubarb completely 
with the greatest facility. To make the 
syrup, take of this fluid extract, 3 fluid oun- 
ces ; sugar, 28 troy ounces; water, a sufficient 
quantity. Add the fluid ‘extract to 12 fluid 
ounces of water, filter, make up the filtrate to 
the measure of a pint by adding water 
through the filter, and dissolve in it the sugar 
with the aid of a gentle heat, and strain 
through muslin, ‘The result ia splendid. An 
equal product, is obtained by mixing tho offi- 
cinal fluid extract with witer, letting it re- 
pose somo hours, filtering, and then complet- 
ing as above, 

. Syrup of Rhubarb and Sen- 
na. Digest for 14 days 6 ounces each 
bruised rhubarb root and’ senna loaves, and 
14 ounces cardamom seeds, in 6 pints dilute 
alcohol; filter, and evaporate to 3 pints. 
Mix 12 ounces’ of this with syrup made of 2 
pounds sugar evaporated to reese and mix 
while hot. This produces a syrup of 30° 
Baumé, which will not ferment. 

4 of 


. Stewart's Simple §: 
Rhubarb. Nees bralved. hae 


Macerate 6 ounces bruis 
barb in 4 ounces dilute alcohol; press and 
filter, and evaporate to2 pints. Mix B fluid 
ounces of this tincture with 28 fluid ounces 


simple syrup. 

4641. Procter’s Compound Syrup of 
Hypophosphites. Take of hypophosphite 
of lime, 256 grains; hyposulphite of soda, 192 

‘ains; hyposulphite of potassa, 128 grains; 

ypostilphate of iron (recently precipitated), 
96 grains ; white sugar, 9 ounces; extract of 
vanilla, 4 ounce. Dissolve the salts of lime, 
soda, and potassa, in six ounces of water; put 
the iron salt ina mortar and gradually add o 
solution of hypophosphorus acid till it is dis- 
solved. To this add the solution of the other 
salts, after it has been rendered slightly acid- 
ulous with the same acid, and then water, till 
the whole measures 12 fluid ounces. Dissolve 
in this the sugar, with heat, and flavor with 
the vanilla. Without flavoring, this syrup is 
not unpleasant. 

. _Hypophosphite of Iron. Hy- 
pophosphite of iron is obtained when 128 
rains of hypophosphite of soda, dissolved in 

ounces of water, are decomposed with a 
slight excess of solution of persulphate of 
iron, and the white precipitate well washed 
on a filter with water. 

4643. Parrish’s Compound Syrup of 
Hypophosphites. Take of hypophosphite 
of lime, 1} ounces; hypophosphite of soda, § 
ounce; hypophosphite of potassa, 4 ounce; 
cane sugar, 1 pound, troy; hot’ water, 20 
fluid ounces; orenee water, 1 fluid ounce. 
Make a solution of the mixed salts in the hot 
water, filter through paper, dissolve the sugar 
in the solution by the aid of hext; strain, and 
add the orange-flower water. Dose, a tea- 
spoonful, containing nearly five grains of the 
mixed salts. 

4644. Compound Syrup of Phosphate 
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of Iron. Dissolve 10 drachms protusulphate 
of iron in 2 fluid ounces boiling water; also 
dissolve 12 drachms phosphate of soda in 4 
fluid ounces boiling water; mix the solutions 
and wash the precipitated phosphate of iron 
till the washings are tasteless. Dissolve 12 
drachms phosphate of lime in 4 fluid ounces 
boiling water with sufficient muriatic acid to 
make a clear solution, precipitate it with 
water of ammonia, and wash the precipitate. 
To these two precipitates add 20 drachms 
glacial phosphoric acid dissolved in water; 
when clear add 2 seruples carbonate of sods, 
and 1 drachm carbonate of potassa. Next 
add sufficient muriatic acid to dissolve the 
precipitate; and lastly 2 drachms powdered 
Cochineal mixed with’3 pounds (troy) sugar ; 
apply heat, and, when the syrup is formed, 
sbain. ‘Tt’ is @ question ‘whether o simple 
ayrup of phosphate of iron is not equally etfi- 
cacious with Professor Parrish’s more compli- 
cated preparation given above, and known as 
Parrish’s Chemical Food. Each tea-spoonful 
contains 1 grain phosphate of iron, 24 grains 
phosphate of lime, with smaller quantities 
‘of the alkaline phosphates, all in perfect so- 
lution. 

4645. Chemical Food. This is pre- 

d by the same formula as Professor Par- 
Tish’s (see No. 4644), omitting the cochineal 
and muriatic acid, and with this modification 
was adopted, as weil as the two following 
receipts, by tho Newark Pharmacentical As- 
sociation. 

4646. Compound Syrup of Hyp 
phosphites and Iron. Dissolve 256 grains 
‘each of the hypophosphites of soda, lime, and 
potassa, and’ 126 grains hypophosphite of 
iron, in 12 ounces water, by means of a 
water-bath. Filter, and add sufficient water 
to make up for the evaporation. Add 18 
ounces sugar by gentle heat, to make 21 fluid 
ounces syrup. Bach fluid ounce contains 12 

ins each of the hypophosphites of soda, 
me, and potassa, and 6 grains hypophosphite 
of iron. (Newark P. A.) 

4647. Compound Syrup of Hypo- 
phosphites. Preparcil by the same formula 
as the last, omitting the iron. (Newark 
P. 4.) 

4648, Aitken’s Syrup of Iron, Quinia, 
and Strychnia, Dissolve 5 drachmws sul- 

yhate of Iron in 1 ounce of boiling water, and 
ounce phosphate of soda in 2 ounces of the 
same. Mix the solutions and wash the pre- 
cipitates on strainers until the washings are 
tasteless; dissolve 192 grains sulphate of 
quinia with sufficient sulphuric acid in 2 oun- 
cos of water, precipitate the clear solution b: 
a very slight excess of water of ammonia, col- 
lect and carefully wash it. Dissolye both 
precipitates, and also 6 grains strychnia, in 14 
‘ounces dilute phosphoric acid, then add 14 
ounces white sugar, and dissolve the whole 
without heat. This syrup contains about one 
in of phosphate of strychnia in each 
rachm, Rose might therefore be abont 
a tea-spoonful 3 times a day. It is perfectly 
miscible with water, has a strongly styptic 
and chalybeate taste, and an after-taste of 
ninia. It is employed mainly as 9 prepara- 
tive to the use of cod-liver oil, and in certain 
cases as a concomitant to this food substitute 
in sorofulous diseases, in cases of delicate 
children, with equal parts of the phosphatic 
syrup known as chemical food. 

9. Santonate of Soda. Putinto a 
flask, 2 ounces santoninic acid, 4 fluid ounces 
pure caustic soda lye, and 12 fluid ounces dis- 
tilled water. Heat the flask in a sand-bath 
or over a stove to 70° or 80° Fahr., until the 
santonine solution is complete; which usually 
requires about half an hour; then remove 


of Hypo- 
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from the fire, and, when cold, it is convenient- 


ly evaporated. 

4650, ip of Santonate of Soda. 
Boil 18 fluid” ounces syrup until it marks 32° 
Baumé; let it cool a few minutes, then add 
30 grains santonate of soda dissolved in 1 
ounce distilled water. Yon obtain 15 fluid 
ounces of a transparent syrup, without a bit- 
ter taste, of 35° when cold. Each fluid 
ounce contains one grain of santonine. This 
syrup is an excellent vermifuge. 

4851. Syrup of Ipecacuanha, Mix 2 
finid ounces officinal fluid extract of ipecacu- 
anha with 30 fluid ounces syrup. (U.S. Ph). 
This syrup is said to become cloudy occasion- 
ally, and the following preparation claims to 
be free from this objection. 

Moisten 2 troy ounces ipecacuanha with 1 
fluid ounce diluted alcohol, and let it stand 
for a Bon ee it to a conical 

reolator, an 'y pour upon it diluted 
Feohol until 1 pine of dnceare has pared 
Evaporate this by means of a water-bath to 
6 fluid ounces, add 10 fluid ounces warm wa- 
ter, and, having rubbed it thoroughly with 45 
grains carhonate of magnesia, in @ mortar, 
filter, and add sufficient warm ‘water through 
the filter to make the filtrate measure 1 pint; 
then add 29 troy ounces sugar, and dissolve it 
with the aid of a gentle heat, and, having 
strained the hot syrup, add sufficient warm 
water, through the strainer, to make it mea- 
sure 2 pints when cold. 

The same advantages are claimed for a 
syrup made in the following manner:—To 2 
Gaidounces of tho fiuid extract made by re- 
oases add 2 fluid ounces water and 

eat the mixture to the boiling point; then 
add 12 fluid ounces water, filter, and pour 
sufficient water through the filter to make the 
liquid measure 1 pint; in this dissolve 28 troy 
ounces sugar with the aid of heat, and strain 
throngh muslin. Both preparations will be 
perfectly clear, beautiful, and identical in 
strength and appearance, the latter possessing 
the natural odor and taste of ipecacuanha in 
an eminent degree. 

4652. Compound Syrup of Squills. 
‘Take 4 troy ounces squill in No. 30 powder, 
and the same of seneka in No. 50 powder, 
mix them together, moisten with 4 pint di- 
luted alcohol, and allow it to stand for an 
hour. Then transfer it to a conical percola- 
tor and pour diluted alcohol upon it until 3 
pints of tincture have passed. Boil this for 
a few minutes, evaporate it by means of a wa- 
ter-bath to 1 pint, add 6 fluid ounces of boil- 
ing water, rab the liquid with 1 troy ounce 
carbonate of mangnesia in a mortar till thor- 
oughly mixed, filter, and add through the fil- 
ter sufficient warm water to make the filtrate 
measure 22 fluid ounces. Dissolve 42 tro; 
ounces sugar in the filtered liquid, and, 
having heated the solution to the boilin, 
point, strain it while hot. Then dissolve 
grains tartrate of antimony and potassa in the 
solution while still hot, and add sufficient 
boiling water, through the strainer, to make 
it measure 3 pints when cold. Lastly, mix 
the whole thoroughly together. The above 

rocess is similar to that laid down in the U. 

. Ph., except in tho addition of magnesia 
before filtration, this being considered an im- 
provement, as the gummy nature of the equills 
Fenders filtration unsatisfactory without it 

This = may also be prepared from the 
fluid extracts of equill and of seneke, by mix- 
ing 4 fluid ounces of each, evaporating the 
niixture by means of a sand-bath to a syrupy 
consistence ; triturating this with the carbonate 
of magnesia, and proceeding precisely as in 
the above formula. 

Syrup of Ether. The combina- 
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tion of sulphuric ether with simple syrup, as 
usually prepared, is very unsatisfactory, 
whether for use alone, or mixed with other 
ingredients; a portion of the ether always 
separates aud floats on the surface of the mix- 
ture, bringing with it also some impurities of 
the syrup. In pouring out a portion from 
the bottle containing it, the floating layer of 
ether and scum will come first, unless these 
be again mixed in by agitating the bottle. 
‘The following improvement is taken from 
the Paris Codex: Provide a bottle which has 
aemall neck inserted in the side close to the 
bottom (see dustration); this, as well as the 
upper neck, should | <5 
have a closely-fitting D> 
cork. The bottle must. " 
be of a size to contain 2 
1 pint simple  syruj 

1 ounce sulphuric i 
wtber. Insert these in|f 
it and shake well 3 ori 
4 times a day for 61 
days; after which, i 
allowed to repose, a 
thin film of ether will 
rise and float on the 
surface of the syrup, \@ 
separated from it by a 
layer of scum. The 
syrup, which is now saturated with ether, can 
be drawn through the lower neck, as required; 
it will be perfectly free from impurity, and 
no further separation of ether will take 


place. 

4654. Compound Syrup of Black 
Cohosh. Macerate 2 ounces black cohosh 
(black snake-root), 1 ounce seneka root, 4 
ounce liquorice root, and 4 ounce ipecacuanha 
root in dilute alcohol for 24 hours; then 
transfer to @ percolator and run through two 
pints; evaporate the excess of alcohol by a 
‘water-bath, and convert into a syrup with 
sufficient quantity of sugar; lastly, treat 2 
ounces id chet bark with half a pint 
of cold water, which add to the syrup pre- 
viously cooled. 

4655. Compound Syrup of Sarsa- 
parila. Reduce the following to moderately 
coarse “powder, adopting the troy ounce 
throughout: 24’ ounces sarsaparilla, 3 ounces 
gaaiacum wood, 2 ounces each pale rose, 
senna, and liquorice root. Mix with 3 pints 
diluted alcohol, and allow the mixture to 
stand for 24 hours, Transfer to a cylindrical 
percolator, and displace 10 pints with diluted 
alcohol. ’Evaporate by a water-bath to 4 
pints; filter, and add 96 ounces coarsely 
powdered sugar by tho aid of heat, and strain 
while hot. Lastly take 5 minims each of the 
oils of sassafras and anise; and 3 minims oil 
of gaultheria; rub these oils with a small 
portion of the solution, and mix them 
thoroughly with the remainder, (U.S. Ph.) 

4656. Scovill’s Compound Syrup of 
Sarssparilia, ‘Take 8 onnces each gare 
parilla, burdock root and yellow dock; 6 oun- 
ces stillingia root (queen's root), 2’ ounces 
turkey pea, 4 ounces false bitter-sweet, 3 
ounces dandelion root, 3 ounces juniper ber- 
nes, 1 ounce penenyyoan berries, 2 ounces 
guaiacum wood, and 9 ounces bamboo briar 
Toot. Coarsely bruise the above ingredients, 
and moisten them with alcohol. Let them 
stand 2 or 3 days, then put them in a steam 
displucement apparatus, and pass through the 
vapor of 3 pints strong alcobol. Continue 
the displacement with the steam of water till 
the strength is exhausted; set aside the 3 
pints of tincture which first passed, and evap- 
orate the remaining decoctions to 1 quart; 
mix this with the tincture, add 3 ne 
sugar-house syrup, and, when cold, add 14 
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ounces iodide of potassium. 

4657. Osborne’s Syrup, This is one 
ofthe most valuable preparations that can be 
made for children. Simmer 11} drachms 
each, rhubarb root, anise seed, and liquorice 
Toot, in 45 ounces boiling water over a slow 
fire till reduced to two-thirds. Then make a 
syrup with 4$ troy pounds white sugar, add 
2 47 drachms each manna and compound 
tineture of opium (paregoric), and 225 grains 
salt of tartar. In warm weather, add a wine- 
glass of French brandy. 

4658. Syrup of Sencka. Evaporate 4 
fluid ounces of the fluid extract (see No. 4598) 
by means of a sand or water-bath to 8 syrupy 
liquid, triturate this with } ounce carbonate 
magnesia, and gradually add 8 fluid ounces 
of ‘water, constantly stirring; filter, and 
add sufficient water, through the filter, to 
make the liquid measure 8 fluid ounces, then 
dissolve in it 16 troy ounces sugar, with the 
aid of heat, and strain through muslin while 
hot. The ‘product, for its permanence and 
elegant appearance, cannot be surpassed. To 
prepare this syrup directly from a fluid ex- 
tract by merely mixing that with simple syrup, 
would render the preparation seeks 2 
thin, and introduce an excessively large pro- 
portion of alcohol, which would be an un- 
questionable and serious objection. 

4659. Compound Chloroform Syrup. 
This formula for an auodyne containing 
chloroform will remain combined and mix 
readily with either spirit or water. Macerate 
for 2 or3 days 16 grains resin of cannabis, 2 
grains capsicum, and 8 drops oil of pepper. 
mint in 4 drachms chloroform and 14 drachms 
ether; filter the product. To about 1 ounce 
syrup add }drachm each of water and per- 
chloric acid, and dissolve in this by a water- 
bath, 16 grains muriate of morphia; when 
cold add96 minims Scheele’s hydrocyanic 
acid, add to this the filtrate first made, and 
syrup sufficient to make the whole up to 4 
ounces, 

4660. Syrup of Chloride of Iron, 

_Mix 4 troy ounce chloride of iron with 1 
pint simple syrup. Flavoring may be added 
to taste. Dose, a , a8 @ tonic and 
astringent, adapted to weak and relaxed con- 
ditions of the stomach and bowels, and to 
anemic symptoms generally. Parrish. 

‘The syrup of the protochloride of iron is 
prepared by dissolving 1 drachm dry proto- 
chloride of iron (ferrous chloride) in + troy 
ounce orange-flower water; mix. separately 
44 troy ounces syrup of orange flower with 20 
troy ounces syrup of acacia; add the iron 
solution to the syrup mixture. Each table- 
spoonful of this preparation contains about 1} 
grains of the protochloride of iron. Pharm. 
oe, of Paris. 

‘or preparing the syrup oj 9 
iron, Dr. Dares. Pe ed rate ells 
rolution of perchloride of iron, (ferric chlor- 


ide) specific gravity 30° Baume, with 100 
parts distilled water, and 25 parts ayrup 
of orange flower. This will contain 1 per 


couit. of the iron salt. Paris Codex. 
. Syrup of Lactate of Iron. 
Dissolve 1 drachm lactate of iron in 6 fluid 
ounces boiling water, and add 12 drachms 
sugar. Dose, 2 to 4 tea-spoonfuls. 

4662, Syrup of Bark and Chloride of 
Iron. Take 1 pint of the saccharine tinc- 
ture of rod bark, add to this 160 minims each 
syrup of chloride of iron and hydrochloric 
acid. This contains 120 grains of red bark 
and 10 drops of syrup chloride iron to each 
fluid ounce. If it be desirable to mix in any 
other proportion, add one measure of hydro- 
chloric acid for each measure of ayrup of 
chloride of iron. This is o deep red, clear 
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tincture, rather pleasantly bitter; if any 
doubt exists as to whether it has blackened, 
add dilute alcohol to a small quantity, until it 
becomes transparent enough to observe it 
thoronghly. 

4663, Lahache’s Syrup of Iodide of 
Potassium and Iron. Take of iodide of 
otassium, 308 grains; iodide of iron (in so- 
lation 1 to 3), 230 grains; orange-Hower 
water, 462 grains; simple syrup (concentra- 
ted), 334 fluid ounces; dissolve the iodide of 
potassium in the orange-flower water, add the 
other solution and incorporate the syrup. 
Preserve it cool and free from light. 

4664. Syrup of Tannate of Iron. 
Citrate of iron, 24 drachms dissolved in 1 ounce 
diluted acetic acid, is added to 12 ounces sim- 


le syrup, 3 ounces raspberry syrup, and 1 
Brachim ectract of galls Tabbed up wih por- 
tion of the syru) 


4665. P ip’s Syrup of Sesquichlor- 
ide of Iron. Dissolve 286 grains sesquioxide 
of iron in 1200 grains hydrochloric acid and 2 
ounces water. Filter, and add 16 ounces 
simple syrup. Dose, a tea-spoonful. 

. Syrup of Lactucarium. Tritu- 
rate 1 troy ounce lactucarium to powder, and 
heat it with 8 fluid ounces water to the boiling 
point; maintain the temperature for a few 
moments, then strain by wringing through 
muslin; add to the strained liquid gradually, 
and with constant trituration, 120 grains car- 
Donate of magnesia; filter ‘through paper, 
pouring sufficient water through the filter to 
Flake the filtrate measure 8 fuid ounces, in 
which dissolve 14 troy ounces sugar with 
heat, and strain Lae | muslin, This makes 


an excellent 3} and of fine appearance. 
4667. ‘Frene Syrup of” "Balsam of 


‘riturate 2%. drachms calcined 
magnesia with the yolk of 4 eggs; thorou, 
Tif with this 5} ounces bales copaiba, ani 
add 10! ounces simple syrup. This prepara- 


tion keeps well. 

. Syrup of Santonin. 

Dissvlve 554 ins santoniu in a little 

alcohol, add it to 16 = ounces rolling 

simple syrup. The strength of the syrup will 
ins to the ounce. 


be about 3 

4669. Moore’s Syrup of Tar, Take 
of tar (strained), 1 ounce (troy); pulverized 
sugar (refined), 12 ounces; carbonate of mag- 
nesia, 3 ounces, rubbed to powder on a sieve; 
alcohol, 2 fluid ounces, Mix the alcohol with 
6 fluid ounces of water, rub the tar in a mor- 
tar of sufficient capacity with 1 ounce of the 
sugar, and then with the carbonate of magne- 
sia, gradually added, until the whole is re- 
duced to a uniform, pulverulent mixture. To 
this ually add, with constant trituration, 
which should be continued for 15 or 20 min- 
utes, 4 fluid ounces of the mixture of alcohol 
and water; then strain with strong expres- 
sion. Return the residue to the mortar, and 
again triturate, first with 1 ounce of the sugar 
and then with the remaining 4 fluid ounces of 
the mixture of alcohol and water, gradually 
added, as before; finally strain and strongly 
express, and then reduce the dregs by tritura- 
tion to a smooth and uniform condition, and 
pack firmly in a glass funnel prepared for 
percolation, and adjusted to the neck of a 
graduated bottle containing the remainder of 
the sugar, and pour upon this the expressed 
liquid; and when it has all disappeared from 
the surface, continue the percolation with 
water until the whole measures I pint. Agi- 
tate gpcasionally, until the sugar is dissolved, 
and strain if necessary. Dose from a dessert 
to a table-spoonful. ‘The strained tar, such as 
is usually sold in gallon cans, answers well for 
this purpose, but when itis not at hand the 
crude tar may be dissolved in a small quan- 
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tity of ether, anil strnius, and the ether 
allowed to evaporate spontauvously. 
4670. Syrup of Capsicum. Take of 


cayenne pepper in tine powder, 2 drachms; 
carbonate of magnesia, 1 drach; sugar, in 
coarse powder, 14 ounces, troy.’ Rub the 


cayenne pepper first with the carbonate of 
mangnesia and sugar, and then with 1 fluid 
ounce of alcohol, and slowly pour in water 
until 6 fluid ounces have been added. ‘The 
whole is then to be transferred to a proper 
filter; and when the liquor has ceased tu p: 
our on water until 9 flaid ounces of filtered 
iquor are obtained. ‘To this add the remain- 
der of the sugar, und by a gentle heat form a 
pint of syrup. Made in this manner syrup of 
capiscum is a pungent yellowish-brown syrup, 
each tea-spoonful of which contains nearly 2 
grains of cayenne pepper 

4671. Syrup of Valerianate of Am- 
monia, Take of valerianic acid, 2 suid 
drachms; dilute aleohol, 4 fluid ounce. Sat- 
urate the yalerianic acid with carbonate of 
sromonia, having previously mixed it with 
the diluted alcohol, then add the syryj 
sufficient to make 4 pint. Dose, a fui 
drachm containing 2 grains of the valerianate. 

4672. Syrup of Stillingia (Queen's 
Root), Take of queen's root, 3° pounds; 
prickly-ash berries, 14 ponnds; refined swear, 
8 pounds. Grind and mix the articles 
together; place the whole 44 pounds in a 
convenient vessel, cover them with aleu- 
hol of 76 per cent., and macerate for three 
days, Then transfer the whole to a dixplace- 
ment apparatus, and gadually add aleohol 
until 5 pints of the alcobolic tincture Lave 
been obtained, which retain and set aside. 
Then continue the percolation with water 
until the liquor passes almost. tasteless, add 
the sugar to it, aud evaporate by gentle heat 
until 13 pints are obtained, to which add the 
reserved 5 pints of alcoholic tincture, and 
make 18 pints of syrup. It may be flavored 
with a stetelene query of the essence of 
sassafras if required. (1m. Dis). 

4673. Compound Syrup of Stillingia 
(Queen’s Root). Take queen’s rovt and 
root of turkey corn, of each 2 pounds; blue 
flag-root, elder flowers, and pipsissewa leuves, 
ofeach 1 pound ; coriander seed and prickly- 
ash berries of each 4 pound. Grind and mix 
the articles together; place the whole 3 
pounds in a convenient vessel, cover them 
‘with alcohol of 76 per cent., and macerate for 
three days. Then convey the whole to a 
displacement apparatus, and ually add 
alcohol until 4 pints of the alcoholic tincture 
have been obtained, which retain and set 
aside. Then continue the percolation with 
water, and of this second solution reserve so 
much as contains a sensible amount of spirit, 
and distill or evaporate the alcohol from it. 
Continue the displacement by water until the 
solution obtained is almost tasteless, and boil 
down this weaker infusion until, when added 
to the second solution after the evaporation 
of its alcohol, it will make nin To 
these two solutions combined, add 24 pounds 
of refined sugar and dissolve it by heat, care- 
fully removing any scum which arises as it 
comes to the point of boiling; and if it ex- 
ceeds 28 pints, evaporate to that point with 
constant stirrmg. Then remove from the 
fire, and, when nearly cold, add the 4 pints of 
reserved alcoholic tincture, and make 4 gal- 
lons of syrup, each pint of which will be 
equal to 4 ounces of the ingredients in medi- 

inal virtue. (4m. Dis.) 

4674, German Syrup of Rhubarb. 
Take of alkaline fluid extract of rhubarb, 3 
fluid ounces (see No. 4591); oil of cinnamon, 
3 minims; sugar, 36 troy ounces. Mix the 


GRANDDAD'S BOOK OF CHEMISTRY 


oil of cinnamon with the fluid extract, then 
add sufficient water to make the whole mix- 
ture weigh 20 troy ounces; in this dissolve 
the sugar with the aid of ‘heat, and strain, 
The above formula for syrup of rhubarb, of 
the Prussian pharmacopeeia, isin officinal pro- 
portions, and yields a strictly officinal result. 

4675. Alkaline Syrup Rhubarb. 
Take of alkaline fluid extract of rhubarb, 6 
fluid ounces (see No. 4591); oil of cinnamon, 
3 minims; sugar, 36 troy ounces. Mix the 
oil of cimnamon with the fluid extract; then 
add sufficient water to make tho whole mix- 
ture weigh 20 troy ounces; in this dissolve 
the sugar, with the aid of heat, and strain. 

4676.’ Syrup of Guaiac. Decidedly 
the most agreeable manner of administering 
guaiac in liquid form, so far as tried, is that 
of a syrup prepared as follows: Take of 
guaiac, 1 ounce; solution of potassa, } fluid 
ounce; sugar, 14 ounces, troy. Macerate the 

aiac in the solution of potassa mixed with 
$F faid ounces of water for 2 or3 days; then 

ereolate with water till 8 fluid ounces of 
fiquid are obtained, in which dissolve the 
sugar. 

4677. Procter’s Syrup of Tolu. Bal- 
sam of tolu and carbonate of magnesia, of 
each, $ ounce; aleohol, 1 fluid ounce; refined 

“24 pounds. Triturate the balsam of 
tolu and carbonate of magnesia together with 
1 ounce of the sugar, gradually adding the 
alcobol, and then water enough to make the 
wholo measure 12 fluid ounces. Filter, add 
water enough to make 1 pint of filtrate, to 
which add tho rest of the sugar, and dissolve 
by a very gentle heat. If required, strain 
the syrup, while hot, through a damp cotton- 
flannel bag. ‘This forms a beautiful, clear 
syrup, free from turbidness, possessing a de- 
cided’ taste of the balsam, with most of its 
medicinal virtues. 


Syrup of Chamomile. Take of 
fuid extract of chamomile, 4 ounces; syrup, 
12 ounces. Mix with the syrup moderately 


warm, and strain through flannel. The pre- 
aration is as clear as that made from the 
lowers, with the convenience of being made 
at will. The dose is one-fourth that of the 
fluid extract, or from 2 to 4 drachms. 

4679. Syrup of Hydrate of Chloral. 
Mix together 2 scruples hydrate of chloral, 1 
drachm water, and 7 drachms simple syrap. 

4680. Syrup of Citric Acid. — Dis- 
solve 60 grains citric acid in fine powder in 
sufficient warm or hot water, and add the so- 
Tution to 16 fluid ounces syrup containing 30 
minims spirits of lemon, shaking them all to- 
gether until thoroughly mixed. Syrup made 
according to this formula has a better appear- 
ance, and retains its brilliance and flavor 
ne than that prepared according to the 
U.S. Pharmacoperia. 

4681. Compound Reso of Hemlock. 
Bruise well 2 ounces each of water hemlock 
(Phellandrium aquaticum) seeds, queen’s-root 
(ztillingia tilvatica), and red Peruvian bark. 

immer them with 2 pints boiling water for 
20 minutes; and, when cold, strain. Then 
evaporate to 1 pint, add2’ pounds white 
sugar, dissolve with a gentle heat, removing 
any scum that may arise, and strain the mix- 
ture while hot. Dose: 1 to 3 drachms 3 or 4 
times daily. 

4682. Cadet’s Compound Syrup of 
Ipecacuanha. Mix 2 ounces each syrup of 
ipecacuanha and syrup of poppies, 1 ounce 


syrup of orange flowers, and 14 oxymel of 
squill. 2 tea-spoonfuls constitute a dose in 
whooping cone. 

4683. Compound Syrup of Yellow- 


dock. "Grind and mis together 2 pounds yel- 
low-dock root (rumex), 1 pound bark of false 
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bitter-sweet root, } pound American ivy bark, 
and } pound figwort. Cover them with 76 per 
cent. alcohol, and let them stand for 2 days. 
‘Then displace through a percolater with hot 
water 2 pints extract, which reserve. Con- 
tinue the percolation with hot water, and re- 
serve so much of this second solution as con- 
tains a sensible amount of spiri:, distill the 
alcohol from it, andsetitalso aside. Continue 
the displacement with hot water until near 
exhaustion, and boil down this until, ‘when 
mixed with the second solution, the two com- 
bined will make 12 pints. To the mixture of 
these two add 16 pounds refined sugar; dis- 
solve by heat, carefally removing the scum, 
evaporate to 14 pints. When nearly cold add 
the 2 pints first reserved alcoholic tincture, 
making in all 2 gallons syrup. Each pint 
will contain the virtue of 4 ounces of the ingre- 
dients. (Am. Dis.) 

4684. Corvisart’s Syrup of Pepsine. 
Heat 15 parts by weight of syrup of cherries 
to 70° or 75° Fahr.; mix with 1 part starchy 
pepsine, and, after 30 minutes, filter. 

aber; Souter ascuation ia 
berry Syrup. Make a syrup of the fullow- 
ing aerctianta: 2 pints Blackberry juice, 1 
pound sugar, 1 pint brandy, 6 nutmegs 
grated, } ounce braised e:mamon, 2 drachms 
cloves, and 2 drachms allspice. ‘Tho astrin- 
gent properties of blackberry juice adapt it, 
particulary in combination with carminatives, 
to the treatment of bowel complaints. 

4686. Compound Syrup of Assafce- 
tida, The disagrecablo smell and taste of 
assafetida prevents to a yreat extent the 

eneral uso of this valuable drug. Mr. 

fambo, in the Journal of Pharmacy, proposes 
the following recipe, which unites the pro- 
perties of assafvetida with those of wild cherry, 
and is free from above objections. Take 1 
ounce assafetida and 2 ounces carbonate of 
magnesia; rub these together, gradually add- 
ing 1 pint infusion of wild cherry bark, and 
filter. Transfer the filtrate to a bottle, and 
dissolve in it by agitation 24 ounces white 
sugar. This preparation resembles the syrup 
of wild cherry in appearance. 

4687. Syrup of Milk. Evaporate, with 
constant stirring, 6 pounds of skimmed milk 
to 3 pounds; add 4} pounds of sugar; dis- 
solve with a gentle heat, and strain. It may 
be flavored with the addition of 1 ounce of 
cherry-laurel water. Milk may be preserved 
by first heating it, and, when cold, charging 
it with carbonic acid gas. 

4688, Grimault's Syrup of Horse- 
radish. Hager gives the following direc- 
tions: 50 parts each of ftesh scurvy-grass, 
buckbean, and watercress, 60 parts of horse- 
radish, 40 of fresh orange bernes, are infused 
with 3 parts of cinnamon in 50 parts white 
wine, and, after a day, expressed; 250 parts 
sugat aro dissolved in the filtrate. 

4689. Grimault’s Iodinized Syrup 
of ish. This contains 10 ‘parts 
iodine, and 5 parts iodine of potassium, in 
8000 parts of the above syrup of horseradish. 


xymel, An acidulous syrap made 
O% Kioney snd vinegar. ‘The fagredients 
in an oxymel should preferably be of such 
character, and in such proportions, as to pro- 
duce a mixturo of the proper consistence with- 
ont further evaporation. 

4691. Simple Oxymel. Liquefy by 
heat 40 ounces (avoirdupois) clarified honey, 
and mix it with 5 imperial fluid ounces each 
acetic acid and ott a ee (Br. Ph) 

.  Oxymel o: wills. ix to- 
gether 1 imperial pint vinegar of squills and 
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2 pounds (avoirdupois) clarified honey. Evap- 
orate in a water-bath until it attains, when 
cold, a specific gravity of 1.32. (Br. Ph.) 

4693. Clarified Honey. Melt a con- 
venient quantity of honey yy means of a wa- 
tere, ‘and then remove the scum. (U.S. 

h. 

4694. Honey of Roses. Moisten 2 
troy ounces red rose, in moderately fine pow- 
der, with } fluid ounce diluted alcohol; pack 
it firmly in a conical glass percolator, and 
displace 6 fluid drachms with diluted alcohol. 
Reserve this, and percolate 4 pint more; evap- 
orate this last by a water-bath to 10 fluid 
drachms, add the reserved liquid, and mix with 
25 troy ounces clarified honey. (U. 8. Ph.) 
‘Added to water, it makes an elegant astrin- 
gent wash and gargle for foul and tender gums, 
sore mouth, sore at, relaxed uvula, a 

4695. Honey of Borax. Mix together 
60 grains borate of soda in fine powder and L 
troy ounce claritied honey, (C.S. Ph.) A 
common application in sore gums, month, and 
lips, in thrush, salivation, &,; also for sora 
mpples, excoriations, &c., a little being ap- 
plicd on the tip of the finger, Diluted with 
water it forms an excellent skin and mouth 
wash or lotion. 

4696, Honey of Violets. Tako of ex 
pressed juice of violets (clear), 1 fluid ounce; 
clarified honey, 2 ounces; mix without heat 
in a glass vessel. Used ‘chiefly asa mouth 
wash, to perfume the breath, as honey of 
roses. 


lixirs, A tincture with more than 

jone base; or a compound of various 
miedicinal substances held in solution by alco- 
hol in some form. Under elixirs are included 
medicated wines. mixtures, de. 

Elixir of Calisaya Bark; Re- 
duce to a moderate powder, 8 ounces Calisaya 
bark; 4 ounces each orange peel, cinnamon, 
and coriander seed; 4 ounce each’ anise seed, 
caraway seed, and cardamoms. Percolate the 
above ingredients with 4 pints alcohol diluted 
with 12 pints water, and add 2 pints simplo 


syrup. 

4699. Ferro-phosphorated Elixir of 
Calisaya Bark. The percolate obtained in 
the last receipt, without the syrup, should be 
digested with fresh hydrated oxide of iron; 
this is obtained from the solution of tincture 
of chloride of iron (prepared according to the 
formula of the U.S. Pharmacopeeia, before 
the alcohol is added), 8 ounces of which solu- 
tion, precipitated by’ sufficient ammonia, fur- 
nish the requisite quantity of hydrated oxide 
of iron, After standing for 12 to 24 hours, 
with frequent shaking, test » small quantity 
with a few drops of tincture of iron; if it 
blackens with this test, more hydrated oxide 
must be added, until all the cincho-tannic 
acid is removed, which would otherwise 
Dlacken the iron salt hereafter to be added. 
When the oxide of iron test ceases to blacken, 
filter the mixture. After which add 2 pints 
simple syrup, and 2 ounces pyrophosphate of 
iron dissolved in the least possible quantity 
of water. Lastly, after standing for 12 hours, 
filter the whole. This produces a beautifully 
clear and pale colored ferro-phosphorate of 
Calisaya bark of an agreeable taste, and free 
from all blackness. 

4700. Ferro-phosphorated Elixir of 
Calisaya Bark and Bismuth. This pre- 
paration is made according to the last formula, 
with the addition of 2 ounces citrate of bis- 
muth, dissolyed in a sufficiency of equal parts 
of water and liquor of ammonia at a gentlo 
heat. The bismuth solution is added to the 
elixir at the same time as the pyrophosphate 


GRANDDAD'S BOOK OF CHEMISTRY 


of iron, andthe mixture filtered. 

4701. Elixir of Calisaya Bark and 
Bismuth. This may be prepared in the 
same manner as the ferro-phospborated clixir 
(sce No. 4669); substitnting, in the place of 
the pyrophosphate of iron, 2 ounces citrate of 
bismuth, dissolved as directed in No. 4700. 

4702, Elixir of Peruvian Bark and 
Protoxide of Iron. Take 4 ounces Calisaya 
bark, 1 ounce cinnamon, 1 drachm caraway 
reed, and 6 ounces orange peel. Reduce 
them to coarse powder and percolate with 14 
pints each of alcohol and water. Next dis- 
solve 4 ounces carbonate of iron in 4 ounces 
muriatic acid and 2 ounces nitric acid; dilute 
the solution with 8 ounces water, and filter; 
precipitate with sufficient liquor of ammonia, 
and wash the precipitate. Digest the wet 
precise with the percolated tincture for 24 

ours, with occasional shaking. This must 
then be tested with a few drops of tincture of 
iron, for any cincho-tannic acid that may he 
left. (See No. 4699.) When all the acid has 
been removed, filter, and add 24 pints simple 
syrup, and caramel to color; lastly, for eve: 
fuid ounce add 3 grains pure crystallized sul- 
phuret of iron, This is said to be an ex- 
cellent imitation of Nichol’s preparation cf 
Peruvian bark. 

4703, Squibb’s Liquor of Iodide of 

mn, ‘Take of iodine, 2 ounces ; iron-wire, 

5 drachms; sugar, 12 ounces. Make this 
sugar into syrup by boiling it up with 8 fluid 
Pacer yates Pegeceaeey filtering through 
paper into a flask marked at the point up to 
which it holds 20 fluid ounces, Meanwhile 
shake the iodine and iron with 3 fluid ounces 
water in a small flask until a clear green 
liquid results. Add to this a small portion of 
the ayrup, and filter the whole through a new 
filter into the syrup, keeping but a small por- 
tion of the solution in the filter at a time. 
Drain, but do not wash the filter; and, final- 
ly, add to the liquid in the bottle enough dis- 
tilled water to make up 20 fluid ounces. 
Shake it well, and keep it in small bottles, 
filled and well stop cet 

4704, Ph; oe Bitter Wine of Iron. 
Take of iron filings, 3 ounces; ginger, bruis- 
ed, gentian, bruised, each, 1 ounce; orange- 
peel, bruised, 4 ounce; strong old’ cider, 1 
pat Macerate in a bottle loosely corked, 
for 2 weeks or longer, then express and filter 
for use. A reaction occurs between the iron 
filings and the acid of the cider, resulting in 
the formation of malate, and perhaps some 
acetate of protoxide of iron, with the evolu- 
tion of hydrogen gas, which swells up the in- 

dients, and requires that the maceration 
should be conducted in a bottle of twice the 
capacity of the ingredients. This preparation 
has a ‘k, almost black color, very bitter 
aromatic taste, and is a good, though not 
an elegant chalybeate, in the dose of a tea- 
spoonful. 

4705. Hubbell’s Wine of Iron, Take 
citrate (of magnetic oxide) of iron, 128 
gains + precipitated extract of Calisaya bark, 

jrauls. (See next receipt.) White wine 
(sharry) 1 pint; curagoa (the best), 5¢ fluid 
ounces. Dissolve the yprecipl tated extract of 
bark in the wine by aid of a sufficient quanti- 
ty of citric acid, then add the citrate of iron, 
ter the solution, and add to it the curacoa, 
and mix, ‘The peculiarities of this prepara 
tion aro, that it consists of iron and cinchona, 
and yet is free from any inky taste or appear- 
ance, is perfectly transparent, of a light 
brown culur oul very different from that uf 
sherry wine, and a bitter, not disagreeable 
taste. ‘The label claims for it the presence of 
citrate of the magnetic oxide of iron, as the 
ferraginous (peeleat ‘The dose of this pre- 
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aration is a tea-spoonful. 

4706, Hubbell’s Precipitated Extract 
of Calisaya Bark. The Sau ntated extract 
of bark employed by Mr. Hubbell is not the 
commercial extract, nor yet that of Wetherill, 
nor of Ellis, but is made by himself, by a 

rocess based on that of Mr. Herring, of Lon- 
don, for the manufacture of quinine. Any 
quantity of Calisaya bark is treated with aso- 
lution of caustic soda (2 parts to 100 of 
water), until it has removed the coloring mat- 
ter, kinie and tannic acids, and extractive 
mutters. The residue is washed with water, 
dried, and extracted with alcohol till exhaust- 
ed, and the alcohol distilled off so as to obtain 
an extract. The extract consists almost 
wholly of quinia and cinchonia, and is free 
from tannin, and, though not soluble in wine 
alone, becomes so by aid of citric acid. 

4707. Shinn’s Bitter Wine of Iron. 
Take of sulphate of cinchona, 6 drachms; 
sulphate of quinia, 2 drachms ; citrate of iron, 
4 ounces; citric acid, 1 ounce; sherry wine, 
4 pints; ‘alcohol, 1 pint; orange syrup, 1 
pint. Dissolve the sulphates and citric acid 
in 1} pints of hot water, and the citrate of 
iron in 4 pint of the same; mix the solutions, 
and add the other ingredients, 

4708, Aromatic Wine of Iron. Di- 
er 1 ounce iron filings for 2 or 3 days in 3 

iuid ounces lemon juice; add } ounce each 
bruised gentian and cinnamon, and 16 ounces 
Rhenish (or sherry) wine. After 24 hours de- 
cant and filter. tian contains no tannin, 
and will not blacken the iron in the solution. 

4709. To Prevent Sediment in Pre- 
parations of Peruvian Bark. ‘The forma- 
tion of @ sediment in this and other simple 
peparataaing of Peruvian bark may be ‘avoided 

yy displacing or digesting its powder first 
with a solution of soda which will extract the 
tannin, kinoyin, &c.; after washing off the 
last traces of the alkali by means of water, 
the alcoholic or vinous tincture may then be. 
prepared as usual, and will remain clear, be- 
cause free from the principles extracted by 
the alkaline solution. The alkaloids of the 
bark do not dissolve in weak mineral alkalies. 

4710. Cottereau’s Wine of Cinchonia 
is made as follows: Dissolve 24 ins sul- 
phate of cinchonia in 2 pints Madeira wine, 
and filter. Dose, 1 to 4 ounces. 

4711. Wine of Calisaya Bark. Di- 
gest 1 part powdered Peruvian bark in 12 parts 
white wine for 24 hours, and filter. A similar 
preparation may be made of 20 parts of red 
wine and 1 part extract of Peruvian bark. 

4712. Aromatic Mixture of Iron. 
Take Peruvian bark in powder, 1 ounce; co- 
Inmba root in coarse powder, 3 drachms; 
bruised cloves, 2 drachms; filings of iron, 
separated by @ magnet, 4 ounce; digest 
for 3 days with occasional agitation in a 
covercd vessel, with as much peppermint 
water as will give 12 ounces of a filtered pro- 
duct, and then add compound tincture of car- 
damoms, 3 fluid ounces, and tincture of 
orange peel, 2 fluid drachms. This mixture: 
should bo kept in a well-stoppered bottle. 
Properties, tonic, and valuable in various 
states of debility; dose from 4 to 2 fluid 
ounces. 

4713. Procter’s Rennet Wine. Take 
of fresh rennets (about 3), 24 troy ounces; 
chloride of sodium, 3 ounces; alcohol, 6 fluid 
ounces; white wine, 16 fluid ounces. Wash 
the rennets in water until perfectly clean, cut 
them np, and macerate them for 14 days with 
frequent agitation in the wine, then add the 
alcohol, and filter for use. Dose, 1 tea-spoon- 
fal immediately after eating. 

4714 Wine of Wild Oherry Bark. 
Professor Parrish gives the following formula 
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in hia “Elements of Pharmacy.” Alcoholic 
extract (from 24 ounces) of wild cherry bark, 
54 ounces ; sweet almonds, 3 ounces ; water, 1 
pint; and cherry wine, 2 pints. Beat the 
almonds with the water to a paste, rub down 
the extract with 4 pint of the wine, and mix 
the two liquids in a bottle of the capacity of 
3 pints, stop it closely, and permit it to stand 
for 3 days, with occasional agitation; then 
add tho remainder of the wine, allow it to 
stand a week, and filter. By this mode of 
Proceeding, opportunity is afforded. for the 
evelopment of the hydrocyanic acid before 
the menstraum is made so alcoholic as to re- 
tard the reaction which favors its formation. 
Thus made, wine of wild cherry bark is a 
transparent, wino-red liquid, having an as- 
tringent bitter-almond taste and odor. The 
dose of this preparation as a tonic and sedative 
is a tea-spoonful. 

4715. Ferrated Wine of Wild Cherry. 
Exhaust 12 ounces bruised wild cherry bark 
of its tonic principles with alcohol, and care- 
fully evaporate the alcoholic tincture so as to 
expel the sleohol; add 6 ounces water and } 
ounce hydrated sesquioxide of iron. Mace- 
rate this with occasional agitation for 6 hours, 
and filter into a bottle containing an emulsion 
of 2 ounces sweet almonds in 6 ounces water. 
When reaction has ceased, filter again, and 
add 12 ounces white sugar, and for every 
ounce thus prepared, add 24 grains citrate of 
iron, previously dissolved in water sufficient 
to make the whole fluid extract measure 24 
fluid ounces. The addition of iron to the bit- 
tor principle and hydrocyanic acid of the sim- 
ple extract of wild cherry should render it 
much moro efficient as & tonic, and greatly 
add to the value of the preparation. 

4716. Ferrated Elixir of Wild Cherry. 
Take of fluid extract of wild cherry bark, 4 
fluid ounces; curagoa cordial, 11 fluid ounces ; 
pyrophosphate of iron, 256 grains; boiling 
water, 1 fluid ounce. Mix the fluid extract 
with the curagoa cordial. Dissolve the pyro- 
phosphate of iron in the boiling water, and 
ni all together. Dose, a tea-spoonful 3 times 

aily. 

4717. Elixirde Garus. Digest 2 parts 
by weight each of aloes and myrrh, and 1 part 
Spanish saffron, in 24, parte of 6D per cent. 

cohol, and 2 of diluted sulphuric acid. 
Filter, 

Or: Digest for some hours 3 parts by 
cweight each of aloes and myrrh, and 2 ports 
each of nutmegs and cloves, in 576 parts rec- 
tified spirit diluted with an equal weight of 
water. | Then ald 804 parts orange-flower 
syrup, 192 parts orange-Hlower water and 2 
each of cochineal and Spanish saffron. Filter. 
Doso of oither of the above preparations. 1 
tea-spoonful 3 or 4 times a day. (Prussian 
Ph. 


.) 

4718, Elixir of Pepsine. Dissolve 1 
part by weight starchy pepsine in 8 parts wa- 
ter; alter @ solution, and add 3 parts elixir 
of garns and 4 parts symp of cherries. Dose, 
1, 2 or 3 table-spoonfals twico during tho 
meals, 

4719. Corvisart’s Elixir of Pepsine. 
Saturate 1 part by weight starchy pepsine 
with 15 parts elixir of gurus. Macerate for 
half an Rea in a covered ves and filter 
through wetted paper. Dose, 1 table-spoonfal 
before or during meals. 

4720. Mialhe’s Elixir of Pepsine. 
Macerato 1 part by weight of starchy pepsine, 
and 5 parts sugar, in 2 parts proof spirit, 9 
parts white wing, and 4 pirts water, until tho 
sugar is dissolved; then filter. Dose, 1 table- 
spoonful before or during meals. ‘This has an 
agrocable taste. 

4721. French Pepsine Wine. This is 
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prepared by macerating starchy pepsine in 20 
times its weight of white wine. 

4722, Wine of Beef and Iron. Dis- 
solve 1 ounce Liebig’s extract of meat in 4 
ounces water and $drachm bruised allspice; 
after standing 10 hours add 16 ounces sherry 
wine and 2 ounces syrup. Then dissolve 96 
grains citrate of iron in2 ounces water. Mix, 
filter, and add water to make the whole 24 
fluid ounces. Each ounce contains 1 ounce 
fresh beef and 4 grains citrate of iron. Dose, 
1 table-spoonful. This and the 6 followin, 
formule have been adopted by the Newar! 
Pharmaceutical Association. 

4723, Nutritive Wine. This is pre- 
pared in the same manner as the last receipt, 
omitting the citrate of iron. (Newark P. A.) 

4724. Elixir of Pepsine, Bismuth, and 
Strychnia. ‘Triturate 256 grains Hawley’s 
pepsine with 2 ounces glycerine in 4 ounces 
water; dissolve 64 grains citrate of bismath, 2 
ounces orange-flower water, and add to the 
pepsine; then add 2 ounces deodorized alcohol, 
4 ounces orange- flower water, 2 ounces syrup, 
and lastly 1 grain strychnia dissolved in a 
few drops acetic. Each fluid ounce contains : 
pepsine, 16 grains; citrate of bismuth, 4 grains ; 


strychnia, fy grain. (Newark P. A.) 
4725,’ Ferro-Phosphorated Elixir of 
Gentian. Take 1 drachm each coriander 


and mace ; 1 ounce orange peel, 1 ounce gen- 
tian root. Reduce to powder and percolato 
with a mixture of 4 ounces deodorized alco- 
hol, 4 ounces water, and 2 ounces orange- 
flower water; displace 10 ounces, dissolve in 
it 256 grains’ pyrophosphate of iron, add 6 
ounces syrup, and filter. Each fluid ounce 
represents 16 grains pyrophosphate of irom 
and 30 grains gentian. (Newark P. A.) 

4726. Wine of Pepsine. Triturate 160 
grains Hawley’s pepsine in 4 ounces sherry 
wine and 1 drachm dilute muriatic acid; 
pour this on a filter and pass 12 ounces more 
sherry wine through it. Each finid ounce 
contains 10 grains pepsine. (Newark: P, 4.) 

4727. Aromatic Elixir, Tako 4 
drachms orange peel, 2 drachms coriander 
seed, 24 drachms angelica seed, and 1 drachm 
cochineal. Pulyerizo and percolate with 12 
ounces deodorized alcobol and 10 ounces wa- 
ter. Add 5 ounces glycerine and 6 ounces 
syrup, to make 2 pints. This is a pleasant 
vehicle for administering nauseous remedies. 
(Newark P_ A.) 

4728, Elixir of Valerianate of Am- 
monia. Disswlve 96 grains yalerianate of 
ammonia in 4 ounces water, and add it to » 
mixture composed of 6 drachms syrup of 
orange peel, 2 drachms tincture of prickly 
ash, and 4 ounce each of fluid extract of 
vanilla and compound tincture of cardamoms. 
Bach drachm contains 2 grains valerianate of 
ammonia. 

4729. Elixir of Taraxacum. Tako of 
taraxacum root, 6 ounces (or fiuid extract of 
taraxacum, 6 ounces) ; liquorice root, 1 ounce; 
simplo syrup, 24 pints. ‘The dry ingredients 
must be reduced to a suitable degree of fine- 
ness for percolation. Moisten the powder 
with 6 ounces alcohol diluted with twice its 
‘bulk of water, then pack in a conical perco- 
lator and pour on of the alcohol and water 
mixture until 64 pints are obtained, then add 
the syrup and mix them. 

4730. Chloroform Elixir. Take 14 
vunees each chloroform, tincture of opium, 
tincture of camphor, and aromatic spirit of 
ammonia; 20 drops oil of cinnamon, and 2 
ounces brandy. This is an excellent mixture 
for colic. Dose, ¢ fluid drachm. 

473: Mynsicht's Elixir of Vitriol. 
‘This el is also known by the name of acid 
aromatic tincture. Take cinnamon, 2 ounces; 
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Jesser cardamoms, cloves, galanga root, and 
ginger, of each 4 ounce; sulphuric acid (spe- 
cific gravity 1.845), 1 drachm; rectified spirit, 
(specific gravity .897 to .900),2 pounds. Mix 
the acid and spirit, and pour them on the 
other ingredients reduced to a coarse powder; 
macerate for 8 days in a close vessel, with 

ent agitation, then press it out and strain. 
It should be of a brownish-red color. (Bras 
sian Ph.) Another formula directs as follows: 
‘Take sweet flag root, and galanga root, of 
each 1 ounce; ginger, cinnamon, cloves, and 
nutmeg, of each 3 drachms; lemon peel, 4 
drachms; white sugar, 3 ounces; proof spirit, 
2 pounds; dilute sulphuric acid, 3 ounces. 
‘Macerate for 6 days, then press and filter, so 
a8 to make 27 ounces. (Austrian Ph.) 

4732, Elixir of Valerianate of Am- 
monia. Extract of valerian, 2 scruples; 
fluid extract of valerian, 2 fluid drachms; wa- 
ter, 7 fluid ounces. Dissolve the extract in 
tho fluid extract and water, filter, and add 
valerianate of ammonia, 2 drachms; orange- 
flower water and simple syrup, of each 4 
finid ounce. Dose, a tea-spooniat. 

4733, Goddard’s Elixir of Valerianate 
of Ammonia. Valerianic acid (from the 
root), 6 fluid drachms; carbonic acid water, 8 
fluid ounces; red Curagoa cordial, 20 fluid 
‘ounces; orange-flower water, 8 fluid ounces; 
anucilage of gum-nrabic, 2 fluid ounces. Sat- 
urate the valerianic acid with sufficient car- 
bonate of ammonia diluted with the carbonic 
acid water, then add it to the flavoring ingre- 
Ch an mucilage, and filter. Dose, a tea- 
8] . 

P4734. Moore’s Elixir of Valerianate 
of Ammonia. Take of valerianic acid, 1 
fluid ounce; distilled water, 24 fluid ounces; 
inodorous alcohol, 12 fiuid ounces; simple 
syrup, 12 fluid ounces; peach water, 8 fluid 
onnees; saturated tincture of red saunders, 4 
fluid drachms; saturated tincture of recent 
oran; eel, 1 fluid ounce; oil of bitter al- 
monds, Bin‘oims; and oil of sweet orange, 20 
minims. Mix the valerianic acid and the 
distilled water, and a sufficient quantity of 
carbonate of ammonia to saturate the acid; 
then add the other ingredients, with a suffi- 
cient quantity of caramel to impart a brown- 
ish shade to the mixture, and filter through 


paper. 

4735, McMunn's Elixir of Opium. 
The following receipt is said to have been 
found among the effects of the late Dr. Chil- 
ton: Take 5 pounds of Turkey opium, cat in 
small pieces and dried, and put it into's large 
strong glass jar with a wide mouth, and pour 
on it sulphuric ether enough to a little more 
than cover it; then stop the jar tight with a 
glass stopper, to prevent its evaporation; set it 
away ina cool place, and stir it daily, with a 
stick, so that all the lamps may be broken. 
At the end of a week drain off the ether, and 
again pour on as much more, and repeat stir- 
ring it every day for a week longer, when it 
may be drained off as before. Then stop the 
jar tight, and lay it down on its side, so that 
all the ether that accumulates near its mouth 
may be drained off, and repeat doing so until 
the opium is all dry. ‘Then expose it to the 
open air for a few days. The sulphuric ether 
extracts from the opium the narcotine which 
is its most deleterious principle, and also de- 
prives it of its peculiar noxious odor, so that 
the elixir will uot smell of il thereafter. Now 
to free tho opium of the smell of the ether, 
and to extract its valuable medicinal principles, 
boil it in water, a3 follows: Pour into a tin 
boiler 4 gallons pure soft water, and when hot 
(but not boiling), put in the opium, when a 
great ebullition will take place, which ix 
Owing to the evaporation of the ether. Then let 
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it boil 10 or 12 minutes, occasionally stirrin, 

it, so that the lumps of opium may be ail 
broken and dissolved. Then set it away till 
the next day, when it should be strained 
through a cloth strainer, and if there be not 
4 gallons of the solution, pour on the residue 
of opium boiling water enough to make that 
quantity when it is strained and clear. When 
in the state of watery solution, it is better to 
be kept in stone crocks that will hold about 
2 or 3 gallons each, and in a cool place; after 
standing 5 or 6 days the clear solution should 
be carefully dipped off into a large tin can. 
‘The skimmings and dregs should be strained, 
and when clear put with the other. To this 4 
gallons of watery solution, add 5} gallons al- 
cohol and stir the mixture thoroughly; then 
cover the can tight, so as to prevent evapora- 
tion, After standing a few days, the clear 
elixir may be carefully dipped off into another 
can, and the dregs at the bottom strained, 
and, when clear, poured into the other. After 
standing undisturbed for a few weeks it will 
be fit to use. It will be equivalent to lauda- 
num, Doth in its strength and the sizo of its 

jose. 

4736. Compound Elixir of Taraxa- 
cum. As Ve jared by Mr. Candidus for Dr. 
Cochran, of Mobile. Reduce the followin, 
ingredients to a moderately fine powder: 
ounces taraxacum root, 4 ounces wild cherry 
bark, 1 ounce gentian root, 2 ounces oran, 
pa 1 ounce cinnamon, 1 ounce coriander: A 
2 drachms each anise, caraway and cardamom 
seeds, and 1 ounce liquorice root. Dilute sufi- 
cient alcohol with twice its bulk of water, and 
moisten the powdered ingredients with 6 
ounces of it, pack in s conical fectieer and 
displace 6} pints with the dilated alcohol. 
Adi to this 24 pints simple syrup. Dose, 
from 4 to lounce. This elixir is an excellent 
vehiclo for quinine, the taste of which it com- 
pletoly destroys. 

4737. Squibb’s Ammonio-Pyrophos- 
phate of Iron. Take of pyrophosphate of 
soda, 4 parts by weight; solution of tersulphate 
of iron, 8 parts; citric acid, 2% parts; water of 
ammonia, 62 parts. Dissolve the pyrophos- 
phate of soda (which is prepared by t drying 
and then calcining common phosphate of soda) 
in 60 parts water by means of heat; cool the 
solution to 50° Fabr. and filter it into a bottle 
of the capacity of 250 parts, Then add the so- 
Tation of torealphate of iron (see No. 4816), 
shake the mixture well, fill the hottle up with 
water, again agitate it, and set it aside for 24 
hours to settle. Decant the clear liquid from 
the precipitate by means of @ syphon, and re- 
peat the washing and decantation twice. Then 

jour the precipitate upon a strainer, drain it 
for 24 hours transfer to @ tarred porcelain 
basin. Upon the citric acid, contained in a 
suitable vessel, pour the solution of ammonia, 
a little at a time, with constant stirring, till 
the orystals are dissolved and the acid accu- 
rately saturated. Then add this solution to 
the precipitate in the basin, and apply heat. 
Stir the mixture constantly till perfectly dis- 
solved, and evaporate the solution to 24 parts; 
then filter throigh paper. Finally pour the 
solution upon plates, dry the salt by a mod- 
erate ‘and keep it in well-closed bottles. 
‘The yield is a little more than 74 parts. The 
salt is deliquescent, in the form of pale yellow- 
ish green scales. / 

4 Ammonio-Ferric Alum. This 
elegant styptic remedy has recently been 
much prescribed, especially in leucorrhcea; it is 
made as follows: Tako of crystallized protosul- 

hate of iron, 8 ounces; sulphuric acid, 7 fluid 
arate nitric acid, 14 flufa ounces; sulphate 
of ammonia, 18 drachms. Boil the sulphate 
of iron in 2 pints water and add to it the sul- 
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phurio acid; when dissolved, add the nitric 
acid gradually, boiling for a minute or two 
after each addition, until the nitric acid ceases 
to produce a black color; boil violently, to 
separate deutoxide of nitrogen, and reduce 
the liquid to about one half, then add the sul- 
phate of ammonia and a little sulphuric acid 
and set it aside to crystallize. Wash the crys- 
tals thoroughly in a little cola water to which 


8 small portion of sulphuric acid has been 
added. This salt is in elegant violet-tinted 
crystals. Its peculiar merit consists in its 


marked astringency without the stimulating 
properties of some of this class of salts. It 
is easily assimilated when taken internally. 
Dose, 3 to 6 grains, and while it controls 
excessive discharges, is often useful in cor- 
recting their cause. ‘Though called an alum, 
this salt contains no alumina; it is similar to 
the double sulphate of potassa and iron, 
which is called iron alum, but is more 


soluble. 
4739. Concentrated Infusion of 
. Rose petals or leaves, 3 pounds; 
boiling water, 2 gallons; infuse 2 hours, with 
constant agitation, then press out the liquor 
ins very clean. tineture press, strain through 
flannel or a hair sieve, add diluted sulphuric 
acid, 24 finid ounces, agitate well, and filter 
through paper supported on coarse muslin ; 
Instly, add 6 pounds finest white sugar broken 
up into small lumps, but perfectly free from 
dust and dirt. When dissolved, put the in- 
fasion into clean, stoppe ul green glass bot- 
tles, and keep it from the light in a cool place. 
Product, very superior. 

Or: Take rose leaves, acid, and cold water, 
as last, mix, and infuso for 48 hours in a 
clean, covered, earthenware vessel, then press 
out the liquid with the hands, filter, and add 
the sugar as before. Product. very fine, and, 
keeps well. In employing the first formula, 
care should be taken that the utensils be per- 
fectly clean, especially the press, and earthen- 
ware glazed with lead should be avoided. 
The pressing should also be conducted aa 
rapidly ao possible, to evoid the color being 
injured by the iron, though clean iron does 
not readily injure infusion of roses before the 
addition of the acid. Should not the infusion 
filter quite clear through paper, the addition 
of the whites of 2 or 3 eggs, diluted with 2 or 
3 ounces of water, followed by violent 
tion of the liquid for a few minutes, and re- 
pore for Lor 2 hours, will usually render it 

ine, when it may either be decanted or fil- 
tered should jt re 
rapidly through o 
at ouce run clear. 

4740, Elixir of Vitriol. Called also 
aromatic sulphuric acid. In order that elixir 
of vitriol may be misvible with water without 
precipitation, aromatics of an oleo-resinous 
ature cannot, be used. Add gradually 3 
troy ounces sulphuric acid to 4 pint alcohol, 
and pour 1 fluid ounce boiling water on 2 
drachius red rose leaves, when both liquids 
have become cool, add 1 fluid ounce finid ex- 
tract of orange-peel, and add alcohol enough 
to make the whole up to 18 fluid ounces. 
Mix and filter. Elixir of vitriol thus prepared 
has a pleasant aromatic odor and flavor, and 
the beautifal red color of the rose leaves, 
heightened by the presence of the acid. It is 
miscible with water without turbidity, ond a 
specimen, after long keeping, has deposited 
but a trace of sediment. 

Spee eae 
‘To 3 parts rectified spirits, add, very iy, 
I part sulphuric aed. te is a ey 
by letting it stand over a little cochineal. 
Its properties are internally refrigerant, ex- 
ternally caustic. As a refrigerant, it is 


ire il, It will now pass 
inary filtering paper, and 
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administered in doses of $ fluid drachm to 1 
pint water. 

4742. Cantharidal Collodion. Take 8 
troy ounces finely powdered cantharides, 
press it firmly in a cylindrical percolator, and 

our on it 1} pints stronger ether. When 15 
Buid ounces bave passed: set, the liquid asido 
in a close vessel, and continue percolation 
with stronger alcohol until 4 pint more liquid 
is obtained. Set this last aside to evaporate 
spontaneously until reduced to 1 finid ounce; 
then mix it with the reserved liquid. Next 
add 100 grains dry collodion cotton (see next 
receipt), and agitate until dissolved. (U. 8. 
Ph. 


4743. To Prepare Gun Cotton for 
Collodion. To 10 troy ounces nitrate of po- 
tassa, add 154 troy ounces sulphuric acid, and 
stir until uniformly mixed. When cooled 
below 122° Fahr., add 4 troy ounce cotton, 
freed from impurities, stirring with a glass 
rod; cover the vessel closely, and, after stand- 
ing 24 hours, transfer the cotton to a larger 
vessel, and wash it, first with cold water until 
tho washings cease to have an acid taste, and 
then wash with boiling water. Press it as 
dry as possible with the hand, pack it tightl: 
in’ a conical porcolator, and pour on it 
stronger alcohol until the remaining water is 
displaced. Lastly, press it as dry as possible 
with the hand. ‘The cotton. thue repared, 
and dried at a temperature of 212°, weighs 


336 grains. 

‘4744. To Collodion. Mix 21 
fluid ounces stronger ether with 6 fluid oun- 
ces stronger alcohol in a suitable bottle, add 
the quantity of moist prepared cotton (as pre- 
pared in the Preceding receipt), and shake 
occasionally until dissolved. 

4745, Morphia Collodion. Collodion, 
30 Lptal muriate of morphia, 1 part. Ap- 
plied to ‘the affected parts in obstinate nen- 

ia. 

(746. To Administer Hydrate of 
Chloral. Physicians should prescribe only 
the crystals, and should be very certain that 
they are pure. The taste of hydrate of chloral 
is quite unpleasant, but orange-juice com- 
pletely covers it, and so does peppermint 
‘water or essence of peppermint. taken in 
aqueous solution, let the patient be directed 
to suck the juice of an orange immediately 
eee Sealwine: the dose, or mix ies the 
solution a little peppermint water, with syrap 
of tolu. The folowing is @ good formula: 
Take chloral hydrate, 1 drachm; peppermint 
‘water, } ounce; ip tolu, 4 ounce; water, 
2ounces. Dose, from ¢ ounce to 2 ounces, as 
may be required. The mixture should not be 
prepared in largo quantitios, nor bo kopt for 
any length of time. 

4747, Improved Formula for Chalk 
‘Mixture. To obriate unpleasant and dan- 
gerous souring of chalk mixture as commonly 
prepared, glycerine may be substituted for the 
sugar, according to the following formula: 

8 of pi chalk and glycerine, of each 
+ ounce; pure gum acacia, hms; cinna- 
mon water and pure water, of each 4 ounces. 
Rub well together until thoroughly mixed. 
‘This mixture will keep during o whole sum- 
mer. The glycerine exerts a positively sooth- 
ing effect upon the bowels, as well as in some 
degree arresting fermentation. 
2 748. pe bosphorated a ed Ether. Dissolve 

josphorus in 03 epper- 
aeaty when, dissolved add sulphuric athe, 4 
fiuid ‘ounce; mix well. Dose, 2 to 6 drops. 
‘This was recommended by Augustin in epi 
lepsy, paralysis, and other like nervous affec- 
tions. 


4749. Compound Spirit of Ether. 
‘This preparation is known by the name of 
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Hoffmann's Anodyue, wid snsists of + pint 
ether, 1 pint aleobol, and 6 fuid drachms 
ethercal oil. 

4750. Moore's Extract of Black Co- 
hosh. Moisten black cohosh root (black 
snake-root, or eimicifuga racemosa) in No. 50 
powder, with 95 per cent. alcohol, and pack 
closely in a displacer; add gradually inore of 
the alcohal until the resinous portion 1s es. 


hausted ; evaporate the alcoholic portion to 
dryness, powder tho product and pass it 
through a fine sieve. Proceed to displace 


with diluted aleohol (1 part slcohol to 2 of 
water) until the root ‘is perfectly exhausted, 
evaporate the resulting product over a water- 
bath until it is of nearly the required consist- 
ence of a good extract, then mix the pow- 
dered resinous portion, while the fluid is still 
warm, and stir constantly until cold. In this 
way the resin is intimately and smoothly 
mixed with the extractive portion; ia much 
more readily rubbed down with aqueous solu- 
tions, and contains all the active ingredients 
of the root; but, however carefully prepared, 
change of temperature is liable to separate the 
resin more or less from the extract. 

4751. Procter’s Alcoholic Extract of 
Arnica. Take arnica flowers, 12 ounces, 
troy; alcohol, 3 pints; water, 1 pint. Mix 
the alcohol and water, and pour 2 pints of the 
mixture over the arica, previously finel 
bruised. Allow it to stand for 48 hours, pack 
it firmly in a percolator, and pour on the re~ 
mainder of the mixture until 3 pints are ob- 
tained. Evaporate this tincture in a water- 
bath (or stil), till reduced to a soft resinous 
extract. 

4752. Medicated Oils. These are pre- 
pared by infusion or decoction. The bruised 
ingredients are either simply digested in 2 to 
4 times their weight of olive oil for some 
days, or they are gently boiled in it until 
they become dry and crisp, care being taken 
that the heat towards the end of the process 
is not greater than that of boiling water. As 
soon a8 either process is complete, the oil ia 
allowed to drain from the ingredients, which. 
may be, if necessary, submitted to the action 
of @ press. The product is usually strained 
through flannel or a hair sieve while still 
wamn, and, after standing a week or 10 days 
to settle, the clear portion is decanted from 
the dregs. Green plants are usually employed 
for this purpose, but in many cases the dried 
plants, reduced to powder, and digested for 6 
or 8 hours in the oil at the heat of hot water, 
with frequent agitation, yield a much moro 
valuable product, These oils are nearly all 
employed as external ppplicesity only. 

6 oil is obtained from the folluwing, in 
the green state: Balsam apple, the seeds 
first taken out; belladonna leaves; elder 
flawara; fox glova leaves; garden night- 
shade leaves ; fx glove leaves; garlic; hem- 
lock leaves; henbane leaves; juniper berries, 
crushed; white lilies; poison oak leaves; 
roses, the petals of the flowers; fresh rue; St. 
John's wort flowers; fresh tabacco leaves. 

Others are used ane and reduced to pow- 
der, such as: Cantharides (Spanish files); cap- 
sicums; dried chamomile flowers; fenugreek 
seeds; marsh-mallow root; mudar bark; 
opium ; pellitory root; black pepper, dc. 


edicated Waters, These 
are aqueous solutions of different sub- 
stances for medicinal and other purposes. 
The methods of preparing them generally 
require special arrangements to dissolve the 
oils, &c., otherwise insoluble im water. (See 
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No, 1070, se.) 

4754.’ Camphor Water. Pulverize 120 

grains camphor in a mortar with 40 minime. 
alcohol; triturate it first with 4 troy ounce 
carbonate of magnesia, then with 2 pints dis- 
tilled water, added gradually. Filter through 
paper, (U.S. Ph.) 
‘A755. Bitter Almond Water. Rab16 
minims oil of bitter almonds with 1 drachm 
carbonate of magnesia, adding 2 pints wa- 
ter gradually. Filter through paper. (U.S. 
Ph 


J 

4756, Cinnamon Water, ‘Treat } 
fluid drachm oil of cianamon in the same 
manner asin the last receipt. Or, by distilling 
13 troy ounces coarsely powdered cinnamon 
in 16 pints water, preverving only the fist 8 
pints of the distillate. (U.S. Ph.) 

4757. Fennel Water. ‘Treat 4 fluid 
drachm oil of fennel in the Same way as last 
receipt. Or, by distillation from fennel in 


coarse powder. (U. 8. Ph.) 
4758. Peppermint Water. Same as 
last, using 4 


juid drachm oil of peppermint, 
or 13 troy ounces peppermint. (U.S. Ph.) 

4759. Spearmint Water. 
last, from oil of spearmint. 

4760. Lime Water. Take of lime, 2 
ounces; distilled water, 2 quarts. Slack the 
Time with o little of the water; pour on the 
remainder of the water and stir them to- 
gether; then immediately cover the vessel 
‘and let it rest for 4 hours. Keep the solution, 
with the undissolved lime, in glass-stoppered 
bottles, and when wanted for use, pour off 
tho clear liquor, It is an anti-acid tonic, kills 
worms, and frees the bowels from slimy and 
morbific matter. It promotes digestion; it is 
yaluablo in looseness, scrofula, diabetes, and 
whites. Mixed with a decoction of Peruvian 
bark, it wonderfully strengthens the debilita- 
ted, and those threatened with atrophy. 

4761. Lobelia Water. Lobelia leaves 
and capsules, or powder, 1 ounce; boiling 
water, } pint; brandy, ? pint. Infuse a week. 
Good ‘for sore and inflamed eyes, erysipelas, 
ringworms, &c. 

762, Fever Drink. The juice of a 
lemon; cream of tartar, 1 tea-spoonful; wa- 
ter, L pi Sweeten with loaf sugar. When 
the patient is thirsty, let him drink freely. 

4763 Saline Mixture. Take fresh 
Jemon juice, 1} ounces ; carbonate of potassa, 
1drachm; white sugar, 3 drachms; pure wa- 
ter, 12 ounces; essence of peppermint, 30 
drops. Mix.’ A tea-cupful to be taken often 
in inflammatory fevers and sore throat. 

4764, Tar Water. Take of tar, 2 pints; 
water, 1 gallon. Mix, by stirring them with 
@ wooden rod for a quarter of an hour, and, 
after the tar has subsided, strain the liquor, 
and keep it in well-corked-phials. Tar-water 
should havo the color of white wine, and an 
empyreumatic taste. It is frequently used 
as a romedy in chronic bronchitis. It acts as 
stimulant, raising the pulse and increasing 
the discharge by the skin and kidneys. It 
may bo drunk to the extent of a pint or two 
in tho courso of a day. 

4785. Tar Water. M. Magnes Lahens 
suggosts a method of preparing this water, 
which is more expeditious and convenient 
than the plan commonly followed. He mixes 
the tar with sand, previously washed and 
dried, throws tho mixture into a percolator, 
and shakes the instrument gently to secure 
proper adjustment of the mixture. Water is 
then poured on, the first part of tho filtrate ix 
rejected, and the latter portion is kept for use. 
He uses $ ounce tar and 26 ounces of sand to 
obtain 2 pints of the medicated water, which 
corresponds in strength with that of the Paria 
codex. 


Same as 
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4766. Camphor Water. Tako } ounco 
of camphor and enclose it with a glass marble 
in a muslin bag; put this into a wide-mouthed 
bottle, such a one as is used fur preserved 
fruit. Now fill up the bottle with water that 
has boiled afew minutes and has been allowed 
to become cold. The glass marble is used to 
keep the camphor from floating, which it 
otherwise would do. After about 3 days tho 
water will become saturated with the camphor, 
and may be poured off as required. A wine- 
glassful is a dose. It is very useful as an 
anti-spasmodic in hysteric and nervous affec- 
tions. 

4767. Barley Water. Wash away with 
cold water all extraneous matter from 2 ou- 
ces pearl barley; then boil for a short time in 
4 pint water, throw this away, and boil the 
parboiled barley in 4 pints water down to 2 
pints, and strain. 

4768, Distilled Water. Tako 10 gal- 
lons of spring water; distill it, rejecting the 
first quart that comes over, and preserving 
tho nest 8 gallons of the remainder. 


Solutions. In pharmacy, a solution 
consists of water in which o certain 
of a soluble substance has 


(See No. 29). 

Solution of Acetate of Mor- 
phia, Mix 4 drachms acetate of morphia 
with 15 drops acetic acid, 1 pint distilled wa- 
ter, and 4 pint proof spirit. Dose, from 5 to 
20 drops. 

ATT, Solution of Lderoesige of Mor- 
hia. Dissolve 1 grain sulphate of morphia 
in 1 fluid ounce distilled water. Dose, 1 tea- 

spoonful, used in the same cases as opium 

4772. Compound Solution of Alum. 
Rub together 1 ounce each alum and sulphato 

of zinc; dissolve in 3 pints boiling water. If 
necessary, filter. This is detergent and 
astringent, and is used as a lotion for old ulcers, 
excoriations &c.; and, largely diluted with wa- 
ter, as an eye-wash and injection. 

4773. Solution of monio-Nitrate 
of Silver. Dissolve 44 gains puro erystal- 
lized nitrate of silver in 1 fluid ounco distilled 
water; add gradually ammonia water until 
the precipitate at fist. thrown down, fs very 
nearly, but not entirely, redissolved. This 
solution is used as @ test for arsenious acid, 
in combination with which it forms a yellow 
precipitate, arsenite of silver. 

Solution of Chloride of Bar- 
Dissolve 1 drachm chloride of barium 


fixed quantit 
been dissolved. 
4770. 


ium, 


in 1 fluid ounce water, and filter the solution. 


a heavy white pi 

in either hydrochloric or nitric acid. 
said to detect the presence of ysiyo part of 
salpburic acid. 

775. Solution of Diacetate of Lead 
—sometimes called Extract of Lead. Boil 27 
ounces acetate of lead, and 16 ounces finely 

owdered lithargo, in 3 quarts water for # an 

our, constantly stirring; then add sufficient 
distilled water to make up 3 quarts. If re- 
quired, filter, and keep in a closed vessel. 
"This solution is almost the same in strength 
and preparation as the solution of subacetate 
of lead of the U. S. Pharmacopaia. 

4776. Goulard’s Water or Lotion. 
Mix 14 fluid drachms diacetate of lead with 2 
fiuid drachms proof spirits and 1 pint distilled 
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water. This lotion is sedative, refrigerant, 
and astringent. This is the dilute solution of 
diacetate (or subacctate) of lead. 

4777. Donovan’s Arsenic and Mer- 
cury Solution. ‘Triturate 6 grains finely 
powdered pure arsenic, 16 grains pure mer- 
cury, and 504 grains pure iodine, with 4 
fluid drachm alcohol, until dry; then add 
gradually 8 fluid ounces water, triturati 
constantly ; heat the mixture in flask uni 
it begins to boil, and, when cold and filtere 
add sufficient water to make up to 8. flu 
ounces 6 fluid drachms. Dose 10 tu 30 drops, 
2 or 3 times aday, soon after a meal, for scaly 
skin diseases. 7 

4778. Standard Solution of Chloride 
of Calcium. Dissolve carefully 2 grains 
pure carbonate of lime in a little pure hydro- 
chloric acid; evaporate the solution to dry- 
ness, and dissolve the residuum in 1 pint pure 
water. This forms the standard sdlation, of 
16° of hardness. 1 measure of this solution 
mixed with 15 of water constitutes a solution 
of 19 of hardness ; 2 measures of it with 14 of 
water make a solution of 2° of hardness &c. 
‘This solution is the standard used in testing 
the hardness of water. 

4779. Solution of Iodide of Potas- 
sium. Dissolye 10 grains iodide of potas- 
sium and 5 grains iodine in 1 pint water. 
Dose, 2 to6 grains in the usual cage where 
iodine is empl ed. 

,4780. Solution of Chloride of Cal- 
cium, Dissolve 4 ounces fused (or 8 ounces 
crystallized )chloride of calcium, in 12 ounces 
water, and filter. Dose from 10 drops to 2 
drachms, for serofulous tumors, d&c.; also 
used as a test for sulphuric acid, in contact 
with which it throws down a white precipi- 
on jineclable aa nitric acid. 

+, Solution of Sulphate of Mor- 
phia, Dissulve 10 grains sulphate of mor. 
phiain 4 drops dilute sulphuric acid, 1 Guid 
ounce water, and 1 fluid drachm rectified 
spirit, Dose, 5 to 10 ato 3. 

. Solution of Nitrate of Baryta. 
Dissolve 4 grains nitrate of baryta in 80 
grains water. ‘This is used iv the same man- 
ner as chloride of barium (see No. 4774) for 
testing sulphuric acid, with the same results, 

4783. Solution of Nitrate of Silver. 
Dissolve 1 drachm erystals of nitrate of silver 
in 1 fluid ounco distilled water. It must be 
protected from the action of light. This is 
ennlaree as atest for soluble chlorides, an 
of which, slightly acidulated with nitric acid, 
will givo a white, curdy precipitate (chloride 
of silver) when brought in contact with dilu- 
ted nitrate of silver, 

4784. Liquor of Potassa; Solution 
of Potash; Soft-Soap Lye. Take | gallon 
boiling distilled water; use sufficient of this to 
slack 8 ounces recently burnt lime in an 
earthen vessel; in the remainder of the wa- 
ter dissolve 15’ ounces carbonate of potassa, 
and add the slacked lime. Cork the mixture 
closely in a vessel, and shake it frequently un- 
til cold, then allow it to settle and decant the 
clear liquid into clean, well-stoppered green- 
glass bottles. Liquor of potassa is antacid, 
diuretic, and resolvent. In indigestion, acid 
eructations, heartburn, &c., it may be taken 
with great benefit. It neutralizes the acid, 
and counteracts the morbid tendency of the 
stomach to acid secretion. Dose, 10 drops, 
gradually increased to 40. It is powe: 
poisonous, and should be greatly diluted in 
anything not acidulous. When pure, it does 
not effervesce with acids, nor give a precipi- 
tate with lime-water, or with a solution of 
oxalate of ammonia. (See No. 101), 

4785. uor of Soda; Solution of 
Soda; Soda Lye; Hard-Soap Lye; &c. 
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The proportions are, crystallized carbonate of 
soda, 32 ounces (troy); recent quicklime, 9 
ounces (troy); boiling ‘water, 1 gallon; the 
lime being slacked with a little of the water. 
‘The product is stated to have specific gravity 
1.061, and to contain about 5 per cent. of 
pure caustic soda. The process by which 
the above is made is similar to that noticed 
under ‘Liquor of Potassa.” The test of its 
purity, and uses, are also the same. (See Nos. 
4784 and 102.) 

4786. Solution of Chloride of Lime. 
‘This solution, usually called bleaching liquor, 
is prepared of 1 part chloride of lime to 10 
parts of distilled water (both by weight). 
‘That is, 2 ounces to the pint, or 1 pound to 
the gallon. This is the ordinary strength of 
that of tho shops; but in that which is sold 
as Concentrated Solution of Chloride of Lime, 
the proportions are usually 3 parts of the 
chloride to 20 of water. That is, 1¢ pounds 
per gallon. The British Pharmacope@ia di- 
rects the chloride to be triturated with the 
water in a wedgwood-ware or porcelain mor- 
tar, and having transferred the whole to a 
stoppered bottle, to be well shaken, several 
times, for the space of 3 hours; lastly, the 
solution is to be filtered through ‘muslin, and 
preserved ina stoppered bottle. ‘The specific 
gravity of that of the Pharmacopeia is 1.035. 
On the large scale, the ingredients are usually 
placed in earbey, or & stone-ware bottle, 
which they will only ¢ or # fill, and, after 
being corked or bunged close, agitated fre- 
quently for a day or two. A cork or bun; 
of bees'-wax or gutta-percha should be aie 
for the purpose, unless the vessel is a stop- 
pered one. After repose fur 2 or 3 days, the 
clear sportier is decanted through a funnel 
choked with crushed glass into bottles. Tho 
last should be closely corked (preferably stop- 
Laas and kept in a cool and dark place. 
Nothing mictallic should be allowed to come 
in contact with it. (See No. 104.) A better 
plan of filtering the above is as follows: The 
neck of the funnel should be choked with 
some fragments of broken gisee, over which 
a layer of smaller ones should be placed, and, 
over all, a thick layer of coarsely powdered 
glass, ‘Thisis all the filtration necessary, and 
ia much snperior to that ordered in the Phar- 
macopmia, as the contact with the muslin, 
and the longer exposure, weaken the solution. 
Pharmicopwia directs the solution 
of chloride of lime to be prepared by mixing 
12 troy ounces muriatic acid with $ pint dis- 
tilled water; gradually adding 6 troy ounces 
marble in. small pieces. Towards the close of 
the effervesenee, apply a gentle heat, and, 
‘hen the ction: fins caused, ‘poor Of the 
clear liquid, and evaporate to dryness. Dis- 
solve tho residue in 1} times its weight of 
distilled water, and filter through paper. 

4787. Solution of Chloride of Potash. 
‘This solution is also known as Juvelle’s Bleach- 
ing Liquid ; Ean de Javelle, &c. This is best 
made by passing gaseous chlorine into a solu- 
tion of 1 part of carbonate of potash in 10 

of water, until the gas ceases to be 
absorbed. It mag also be made by adding 
‘a solution of carbonate of potash to a solution 
of chloride of lime, with agitation, as long as 
a precipitate forms; the liquid being after- 
wards decanted or filtered. ‘These processes 
‘are precisely similar to that for the soda solu- 
tion, an equivaleut portion of carbonate of 
potash being used. (See Nos. 4788, g-c.) 

4 Solution of Chloride of Soda. 
Also variously called Solution of Chlorinated 
Soda; Solution of Hypochlorite of Soda ; 
Labarraque’s Disinfecting Fluid; Eau de 

. ‘Take of crystallized carbonate 
of soda, 12 ounces avoirdupois; distilled wa- 
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ter, 1 Imperial quart; dissolve, and pass 
through the solution the chlorine evolved 
from a mixture of common salt, 4 ounces; 
Dinoxide of manganese, 3 ounces; sulphuric 
acid, 24 fluid ounces, previously diluted with 
3 fluid ounces water, heated in a retort to- 
gether, and the gas purified by passing through 
8 wash bottle containing 5 ounces water, be- 
fore it enters tho soda solution. 

4789. Solution of Chloride of Soda. 
‘To a solution of chloride of lime (formed of 
chloride of lime, 4 pound; water, 3 pints), 
add a solution of carbonate of soda (formed 
of carbonate of soda, crystallized, 7 ounces ; 
water, 1 pint), and, after agitation for about 
10 minutes, decant or filter, and preserve the 
filtrate in a well-stoppered bottle, and in a 
cool and dark place. This is the formula of 
the Dublin Pharmacopeia, and often more 
convenient than the preceding one. A writer 
in Boettger’s Notizblatt recommends that in 
Preparing this solution from chloride of lime, 

jicarbonate of soda be used Pla of sal- 
soda. There is no question but that the pre- 
cipitate will be much less bulky, and more of 
the liquid will be recovered in @ concentrated 
form by decantation. 
4790. Solution of Ammonio-Sul- 
ite of Copper. Dissolve 1 drachm of 
© ammonio-sulphate in 1 pint water, and 
filter. This is stimulant and detergent. Ap- 
lied as a lotion to indolent ulcers; and, 
jargely diluted, to remove specks on the 
cornea. Also used as a test for arsenical 
compounds, with which it throws down a 


green precipitate. 
4791. Bolution of Indigo. Place a 


stone-ware vessel containing 8 parts oil of 
vitriol in a tub of very cold water; add 1 part 
fine powdered indigo yery gradually, to pre- 
ent the mixture from heating. The mixture 
should be stirred occasionally with a glass 
rod; and, when tho solution is complete, 
allow it to repose for 48 hours. Then dilute 
with twice its weight of soft water. adding 
this also very gradually, to prevent luting. 
‘This precaution is nece: to prevent partial 
decomposition of the indigo, which would 
result in the formation of sulphurous acid 
and indigo green. This is the sulphate of 
dey ae heb trade. This solution 
is preferably prepared by using 5 parts fumi 
sulphate tcld Instead of the 8 parts oil me 
vitriol. (See No. 98.) 

4792. Solution of Carbonate of Am- 
monia, This is prepared by dissolving 1 
part sublimed carbonate of ammonia in 3 
parts water, and adding 1 part ammonia- 
water. Used in chemical analyses, and as 
a very delicate test for the presence of lime, 
from a solution of which it forms a white pre- 
cipitate soluble in nitric or hydrochloric acid. 
saree: Rota Som oe Sulj a Hy- 

gen. Pass wuretted hydrogen 
threet cold distilled ‘water, ie! boiled, 
until it will absorb no more. Keep in emali 
bottles securely stoppered. 

4794. Solution of Santonin. The in- 
solubility of santonin in water impairs its 
utility as a vermifuge. Water, cold or warm, 
takes up the merest trace. Chloroform, ab- 
solute alcohol, the strongest acetic acid, tar- 
pentine, hot olive oil, and hot glycerine, are 
the only simple fluids that dissolve any ap- 
preciable quantity. But it separates from the 
oil and glycerine on cooling; and water add- 
ed to the other solutions inces the same 
result. By the use of the following formula, 
however, a useful and effective solution may 
be obtained. Put 20 grains bicarbonate of 
soda and 3 ounces distilled water into a flask; 
keep the liquid near the boiling point and 
add 12 grains santonin, finely powdered, 
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about dee at a time, until the whole has 
dissolyed. Solution is effected in about half 
an hour, during which time the water is re- 
duced to 2 ounces, or, if not, may be reduced 
to that bulk, when 1 ounce will contain a full 
dose—6 grains of santonin. The solution is 
bright and pezmanent, strongly alkaline, free 
from odor and taste, except that of varbon- 
ate of soda. Carefully neutralized with acetic 
seid, an equally bright and permanent solu- 
tion is formed. Both may be diluted to any 
extent with hot or cold water without impair- 
ing the solution of santonin. The anes 
or nearly the whole, of the santonin is pre- 
cipitated in its original form of colorless 
rectangular plates, with bevelled edges, im- 
mediately by mineral acids, and after some 
hours by excess of acetic acid. 

4706. Miscible Copaiba. Mix trans- 
parent balsam of copaiba with half its volume 
of strong liquid of potassa of double strength. 
Different samples often require slightly dif. 
ferent quantities of the solution of potassa; it 
is therefore best to mix them gradually and 
cautiously together. Should the mixture be 
opaque, a little more of one or other of tho 
ingredients, as the case may be, will render 
it clear. No heat should be wed. This arti- 
cle is miscible with water, with which it 
forms a kind of milk; and, from containing 
all the volatile oil of the copaiba, is a very 
valuable preparation, Its activity is con- 
sidered equal to tho balsam itself, and is 
given in similar doses. 

4796. Solution of Perman; te of 
Potassa. M. Leconte prepares this solution 
in the following manner; Caustic potassa, 6 
drachms; chlorate of potassa, 5 drachms; 
pinoxide of manganese, 5 drachms. Dissolve 
the caustic potassa and the chlorate in a small 
quantity ‘of water, and add the manganese; 
get rid of tho water by evaporation, stir- 
ring constantly, and calcine the dry mass to a 
dark red for an hour in an untinned iron cup; 
allow to cool, and add a quart of plain water. 
"Then boil for 5 minutes in a china capsule, 
and you will obtain a fluid of a slightly pur- 
plish tint; decant the solution, and wash the 
Tesidue with such s quantity of water as to 
make altogether 2 quarts. When filtering is 
thought necessary, the liquid should be pass- 
ed, not through’ paper, but through very 
fine sand. For dressing foul wounds, or for 
jnjection, use 1 drachm of this solution to 
from 3 drachms to 5 of spring water 

4797. Reveil's Solution of Perman- 

te of Potassa. The officinal solution 
of the British pharmacopaia consists of 80 
grains of the permanganate dissolved in 1 im- 
perial pint distilled water. This is about 1 
part by weight to 110 parts water. M. Reveil 
Fecommends a standard solution of 10 parts 
ermanganate to 90 of water, so that tho so- 
fntion contains 10 per cent, of permanganate. 
‘This latter strength is endorsed by the U.S. 
Di tory, which also recommends extreme 
‘cleanliness in its preparation and use, and of 
the bottles containing it, as organic matter 
moro or less neutralizes ‘its disinfecting and 
cleansing powers. The same authority orders 
the pencil or brush used for its application to 
‘bo made of ainiantbus, or asbestos, in order to 
ensure its fullest effects. (See No. 1701.) 
4798. ps ions for Using Perman- 
te of Potassa. Reveil’s standard so- 
eso (500 fo: 4797) may be used at its fall 
strength for dressing cancerous sores and 
ulcers, applied with a pencil made of asbestos, 
‘or sprinkled over a dressing of the same ma- 
terial, For scope wounds or for injections, 
2 fluid ounce of the solution may be diluted 
with 1 pint of water. For gangrenous wounds 
and scrofulous ulcers, or as a gargle in un- 
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healthy ulcers of the mouth and throat, 1 
finid ounce to a pint of water. Fora gargle 
in croup and diphtheria, or asa wash for the 
hands after dissecting, 2 fluid ounces to the 
pint. A dose administered internally may 
consist of 10 to 30 drops of the standard solu- 
tion, (U.S. Disp.) 

4799. Aceto-Carbolic Solution. Acet- 
ie acid (pyroligneous) 8°, 20 parts; pure 
earbolie acid, 5 parts; water, 75 parts. Mix 
the two acids and add the water. The acetic 
acid fayors penetration through the epidermis. 
For tinea, apply the liquid once a day over 
the diseased parts by means of a brush. For 
scabies, sponge all the parts. The clothes, 
&e., of tho affected individual should also be 
treated with the liquid. (Lemaire.) 

4800. Solution of Carbolic Acid in 
Water. To obtain uniform solution, it is 
better to slack tho carbolic acid with four 
times its bulk of hot water, and then to add a 
sutliciency of cold water; or the carbolic acid 
aay bo first mingled with alcohol, which 
causes more ready solubility, before the addi- 
tion of cold water, Water will not dissolyo 
moro than one-twentieth of its bull of carbolio 
acid. 

4801. Frank's Specific Solution of 
Copaiba, Boil 2 parts balsam of copaiba, 3 
parts liquor of potassa, and 7 parts water to- 
gether for 2 or 3 minutes; put the mixtare 
into a separator, and let it stand for 5 or 6 
days; then draw it off from the bottom, 
avoiding the upper stratum of oil, and add to 
the clear liquid l part sweet spirits of nitre, 
perfectly free from acid; should it turn milky, 
a very little liquor of potassa will usually 
brighten it; but if it does not, place it in @ 
‘an separator, and let it stand, closely cov- 
cred, for a few days, then draw it off from 
the bottom as before, and it will be perfectly 
tranxparent. 

4802, Mackenzie’s Solution of Ni- 
trate of Silver. This is used for sponging 
the throat and fauces, for affections of those 
parts, Dissolye 20 grains nitrate of silver in 
1 fluid ounce distilled water. 

4803. Solution of Hydrosulphuret of 
Ammonia. Saturate strong water of ammo- 
nia with sulphuretted hydrogen gas, then add 
asecond portion of water of ammonia, equal 
to that first used, and put into well-stoppered 
bottles. 

4804. Fowler's Solution; Solution of 
Arsenite of Potassa. Boil 64 grains ar- 
senious acid (in small pieces), and 64 grains 
bicarbonate of potassa, in 12 fluid ounces 
water, until the acid is entirely dissolved. 
‘When cold, add 4 fluid ounce compound 
spirit of lavender, and sufficient distilled 
water to make the whole mixture measure a 
pint. (U.S. Ph.) 

4805. Solution of Citrate of Mag- 
nesia. Crystallized citric acid, 37 drachms; 
water, 268 drachms; carbonate of magnesia, 
22 drachms. Dissolve the acid in the water, 
and mix the magnesia with it under constant 
stirring; filter, and add to the filtrate so 
much water as to bring the weight of the 
whole to 40 ounces. To prepare tho lemon- 
ade, take of aromatized sifiple syrup, 4 
ounces; pulverized citric acid, 48 grains; bi 
carbonate of soda, 64 grains. Fill into bot- 
tles of suitable size, add water and so much 
of tho magnesia solution as is required, and 
cork and tie immediately. Keep in a cool 
place. ‘This solution contains 60 grains of 
citrate of magnesia to the ounce of fluid. 

4806. Parisel’s Soluticn of Citrate of 
Magnesia. M. Parisel recommends the fol- 
lowing method of preparing this article, 
which he has followed during two years, as 
being both simple and effectual: Take of 
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owdered and well dried citric acid, 20 parts 
ty wegik; carvonsia of siueneda; 12 pert: 
mix accurately, and enclose the powder in a 
slightly warmed and well-dried bottle, which 
must be kept well stopped. The mixture 
thus made is rapidly dissolved in three times 
its weight of water at the ordinary tempera- 
ture; and, if the water be pure, the solution 
in a few mihutes becomes perfectly transpar- 
ent, without any precipitate. The salt pre- 
serves its solubility for a long time. 

4807. Solution of Tartrate of Soda. 
‘Take of carbonate of soda, 1$ pounds; tartario 
acid, 1$ pounds; crushed sugar, 2 ‘pounds; 
hot water, 2 gallons. Dissolve the soda in 14 
gallons of tho water; the sugar in 1 quart; 
and the acid in 1 quart. When all have dis- 
solved and cooled down, add the acid slowly 
to the soda solution, and mix with the sugar. 
Filter into strong 12-ounce bottles, to each of 
which must be added a few draps of strong 
essence of lemon, and 35 grains of bicarbonate 
of soda. Cork immediately and tie or wire 
the bottles; will keep for any length of time. 
‘This is considered a good substitute for solu- 
ton of citrate of magnesia. 

4808. Solution of Citrate of Potassa. 
Take of citric acid, 4 ounce, troy ; bicarbonate 
of potassa, 330 grains; water, } pint. Dis- 
solve the acid and bicarbonate in the water, 
os strain the solution through muslin. (U.S. 

-) 


4809. Effervescing Citrate of Mag- 
nesia. Take of citric acid, dried and pow- 
dered, 7 parts; heavy carbonate of magnesia, 
5 parts; mix, and preserve in well-corked 
vegB1D, Eifferves Ci of Mag 
. resci trate - 
nesia, Take of powdered citric acid, 24 
ounces; powdered sugar, 8 ounces; mix ‘and 
triturate to a fine powder, and drive off the 
water of crystallization by the heat of a 
water-bath. Add citrate of magnesia (pre- 
yared by fusion), 4 ounces; oil of lemon, 10 
Bro ; and mix immediately ; then add bi- 
nate of soda, 3 ounces; and again tritu- 
rate until the whole forms a fine powder, 
which must be preserved in well-stoppered 
bottles. From 1 to 3 table-spoonfuls, mixed 
in a tumbler of water, furnishes an efferves- 
cing draught, in which the undissolved por- 
tion is so nicely suspended that it can be 
taken without inconvenience. 

4811. Effervescing Citrate of Mag- 

nesia. Take of ctptalles ie acid, 20 
ins; carbonate of magnesia, 14 grains; 
fx ina tumbler of cold water and drink the 
mixtare whilst effervescing. 

4812. Solution of Citrate of Bismuth. 
Put 2 ounces pure sub-nitrate of bismuth into 
a porcelain dish, add 1450 grains nitric acid of 
specific gravity 1.44; heat over a spirit lamp 
until the bismuth is dissolved; then add one 
finid ounce water, and let stand until cold; 
then gradually add water, constantly stirring 
with a glass rod, until a farther addition pro- 
duces milkiness, or until the whole measures 
ld pints. Filter and set aside. 


Put the bismuth solution in a suit- 
able vessel, and add, stirring constantly with 
8 glass rod, sufficient of the solution citrate 


position. 


soda exactly to decompose; the precise quan- 
tity is known to havo been added, when, 
after placing the whole upon a cloth filter, 
the washings, after haying been suffered to 
run awhile until clear, first, fail to precipitate 
bismuth when dropped into water, and, sec- 
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ond, show no precipitate upon the addition of 
a few drops of ternitrate of bismuth, a small 
quantity of which should be reserved for this 
purpose. When the liquid portion has mostly 
passed, pour water upon the filter until thor- 
oughly washed from nitrate of soda, or until 
the water passes tasteless; then, after drain- 
ing, transfer to bibulous paper, and dry by 
gentlo heat. 

4813. Bartlett's Preparation of Citrate 
of Bismuth, Dissolve 1 troy ounce sub- 
carbonate of bismuth in 720 grains nitric 
acid; after effervescence has ceased, gradual- 
ly introduce 14 fluid ounces distilled water; 
add to this slowly, and with constant stirring, 
a solution of 600 grains citrate of potassa in 2 
pints distilled water. Nitrate of potassa and 
citrate of bismuth are formed; the latter, being 
insoluble, is precipitated, and, being thorough- 
ly washed with distilled water, may be dried 
on bibulous paper with a gentlo heat, 

4814. Solution of Citrate of Bismuth 
and Ammonia. Rub some citrate of bis- 
muth with sufficient distilled water to reduce 
it to a uniform pasty consistence, and add 
cautiously, with constant trituration, stron; 
water of ammonia until a solution is obtained, 
observing to avoid an excess of ammonia. 
Filter the liquid through paper, retuming 
the first portions that pass, should they be 
turbid. 

4815. Solution of Citrate of Iron. 
Dilute i pint of solution of tersulphate of 
iron with 2 pints distilled water; precipitate 
with water of ammonia in slight excess, con- 
stantly stirring. Transfer the precipitate to 
® muslin strainer, and wash it with water 
until the washings are nearly tasteless. Drain 
it, and put half of it in a porcelain capsule on 
 water-bath heated to 150° Fahr., add 5% 
troy ounces citric acid in coarse powder, and 
stir until the precipitate is nearly dissolved ; 
then add sufficient of the reserved precipitate 
to fully saturate the acid. Lastly, filter the 
liquid, evaporate it at a temperature not over 
150° Fahr., until it measures a pint. (U.S. 


8. 

dere. Styptic Solution of Perchloride 
of Iron. Mix together 12 fluid ounces mu- 
riatic acid and 5 fluid ounces water; pour the 
mixture, a small portion at a time, on 2 oun- 
ces avoirdupois of iron wire; aiding the com- 
plete solution of the wire by a gentle heat. 
Add 6 fluid drachms nitric acid, previously 
mixed with 2 ounces water; and evaporate 
the whole to 5 fluid ounces. ‘Lastly, add wa- 
ter sufficient to make the whole up to 10 fluid 
ounces. (U.S. Dis.) 


OtionsS. | Solutions of medicinal 

wubstances in water, employed for ex- 
ternal ap lication. They may be made of 
any soluble medicaments that are capable of 
exerting their action by contact with the skin. 
Lotions have been divided into classes, as 
sedative, anodyne, stimulant, &. Sedative 
and refrigerant lotions are commonly em- 
ployed’ to allay inflammation ; anodyne and 
narcotic lotions to relieve pain; stimulant lo- 
tions to assist the ripening of tumors, &c.; 
detergent lotions to clean foul ulcers, &c.; 
repellant and resolvent lotions to disperse 
tumors, remore eruptions, éc. Lotions are 
usually applied by wetting a piece of linen 
with them, and keeping it on the part affected, 
or by moistening the part with the fingers 
previously dipped into them. Lotions are 
more agreeable if made with rose water. A 
number of these preparations are here given, 
and others will be found by referring to the 
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index, under their respective headings. 

4818. Lotion of Nitric Acid. Mix to- 
gether 2 drachms dilute nitric acid and 1 pint 
water. This lotion is stimulating and cleans- 
ing: It is very useful when applied to fon! 
and fetid ulcers; it is likewise of considerable 
value in ulceration of the bone and threatened 
inflammation. It was the favorite lotion of 
Sir Astley Cooper in cases of unhealthy ul- 
cerations requiring the application of a stimu- 
jant. 

4819. Anodyne Lotion. Crade opium, 
2 drachms; warm water, 1 pint. Rub the 
opium for a few minutes in a mortar with o 
little of the warm water, then pour in the re- 
mainder of the water and mix them well. 
‘This is au excelleut wash for painful and irri- 
table ulcers and swellings. 

4820. Astringent Lotion. Sulphate 
of zinc, 2 drachms; water, 1 pint; camphor- 
ated spirit of wine, 2 drachms; mixed to- 
gether. This is an excellent lotion for piles, 
used night and morning. 

4821. Compound Alum Lotion. Ade- 
tergent and astringent lotion for old ulcers, 
chilblains, excoriations, &c., and, largely dilu- 
ted, as an eye-wash and injection. Dissolve 1 
ounce each of alum and sulphate of zinc 
in 3 pints boiling water; filter, if necessary. 

2. Camphorated Lotion. Diluted 
solution of diacetate of lead, 8 fluid ounces ; 
spirit of camphor, 2 drachms; mix, and shake 
well. Refrigerantand anodyne. Employedin 
erysipelatous inflammations, bums, contu- 
sions, es, excoriations, dc. 

4823. Spackman’s Lotion for In- 
flamed Parts, Mix 1 drachm tincture of 
myrrh; 3 drachms tincture of camphor; 1 
ounce rectified spirits of wine; 1 drachm 
Goulard’s extract; 1 ounce solution of sul- 
phate of morphia; 2 ounces tincture of arnica, 
and 4 ounces water. 

4824, Lotion of Acetate of Lead. 
Dissolve sugar of lead, + ounce avoirdupois, 
in distilled or soft water, 1 Imperial pint. 
Sometimes a little vinegar is added, a like 
quantity of water being omitted. Used in 
excoriations, burns, sprains, contusions, dc. ; 
also as an occasional cosmetic wash by per- 
sons troubled with eruptions. 

4825, Preventive Lotions. These are 
washes intended to prevent infection from 
personal contact with those laboring under 
contagious diseases. Most of the nostrums 
of this character are mere weak solutions of 
chloride of lime, corrosive sublimate, potassa, 
pt ad or diacetate of lead. ‘kee No. 


.) 

4826. Lotion of Muriate of Ammonia. 
Dissolve sal-ammoniac in coarse powder, i 
to 4 drachms (avoirdupois), in water, 1 Im- 
perial pint. A useful wash in itch, old ulcers, 
tender feet, sweaty feet and hands, swelled 


joints, &c. 

4827. Strong Lotion of Hydrochlorate 
of Ammonia, Dissulve sal-ammoniac, 1 to 
2 sroiniopole ounces, in water, 1 Imperial 

int. In bruises and contusions, extravasa- 

ions, glandular swellings and indurations, 
chilblaing, c., when the skin is not broken. 
Vinegar is often substituted for the whole or 
a part of the water, and sometimes + or $ 
part of rectified spirit, or some brandy or ram 
1s added. 

4828. Lotion of Muriatic Acid. Mix 
hydrochloric acid (specific gravity 116), 1 
fluid ounce, with water, 19 fluid ounces. For 
unbroken chilblaing, Diluted with an equai 
bulk of water, it forms a useful lotion in lepra 
and other sealy skin diseases, 

Lotion of Nitrate of Silver. 
Dissolve crystallized nitrate of silver, 1 to 2 
drachms avoirdupois; concentrated nitric acid, 
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20 drops; in distilled water, 1 ounce. Used 
as a liquid caustic to destroy corns and warts. 

4830. Lotion of Chloride of Lime. 
Take of chloride of lime (best, fresh), 4 ounce 
avoirdupois; pure water, 1 Imperial pint ; 
mix in a bottle, and agitate, occasionally, for 
2 or 3 hours; alter repose, filter the clear por- 
tion through a piece of calico that has been 
previously moistened with water, and preservo 
the filtrate in a stoppered bottle. 

4831. Lotion of Chloride of Soda. 
As the last, but substituting chloride of soda 
for chloride of lime. Or: Take of chloride of 
lime, + ounce avoirdupois; water, ? Imperial 
pint; mix, &c., as before; then add of erys- 
tallized carbonate of soda, 34 drachms; pre- 
viously dissolved in water, 2 pint; agitate the 
whole fer 12 or 15 minutes, and filter, &c., a8 
before. 

4832. Lotion of Chloride of Potassa. 
As the last, but substituting 3drachms dry 
sarbonats of potassa for the carbonate of 
80 

4833. Lotion of Prussic Acid. Mix 
medicinal prussic acid, 4 fluid drachm, with 
rectified spirit, 1 fluid ounce, and distilled 
water, 2 fluid ounces; cover the bottle with 
thick purple paper, and keep it in the shade. 
Recommended by Dr. Elliotson as a lotion to 
moisten the face both before and after shaving, 
as being very soothing to an irritable skin. It 
is polars 

34, Sulphuretted Lotion. Dissolve 
huret of potassium, 1 drachm avoirdupois, 
istilled water, 1 pint Imperial. Used to 
render the skin soft, white, and smooth, par- 
ticularly when there is a tendency to slight 
eruptions of a pustular or vesicular character. 
‘The addition of } to 1 ounce of glycerine im- 
proves it for present use. 

4835. Carbolic Acid Lotion. Dissolve 
5 grains carbolic acid in crystals, in 1 ounce 
water. As a lotion for foul ulcers, carbun- 
cles, scabies, and lepra. 

. Carbolic Acid Lotion for Burns. 
Mix 1 drachm liquid carbolic acid with 3 oun- 
ces linseed oil and 3 ounces lime-water. 

4837. Lotion of Arnica for Bruis 
Sprai Burns, &c. Take 1 ounce ot 
arnica flowers dried, and put them in o 
wide-mouthed bottle; pour just enough 
scalding water over them to moisten them, 
and afterwards about 1 or 14 pints spirits of 
wine. In case of a burn or bruise, &c., wet & 
cloth in the arica and lay it on tho part af- 
fected. Renew the application occasionally, 
and the pain will soon be removed. 

4838, Balm of Gilead Lotion. Balm- 
gilend buds, bottled up in new rum, are vi 
e 


sul 
in 


aling to fresh cuts or wounds. An exoal- ji 


lent preparation to have in the house. 

4839. Glycerine Lotion for Trritation 
of the Skin. Mix 1 ounce of glycerine with 
1 pint water. It allays itching and removes 

&c., in various skin diseases. With 
the addition of 2 or 3 drachms of borax, it 
removes chaps from the lips, hands, and nip- 


les. 
E 4840. Startin’s Glycerine Lotion to 
Allay Irritation. Take 4drachm trisnitrate 


of baemuth ; 1 fluid drachm tincture of fox- 
love; 1 fluid drachm dilute nitric acid; 4 
lyoerine; and 8 fluid ounces rose- 
water. To allay the irritation in itch and 
some other skin diseases. 
4841. Glycerine Lotion for Burns, 
&c. Take 1 ounce glycerine, 2 
ounces thick mucilage (gum-arabic dissolved 
im water), and 7 ounces lime water. Four 
‘burns, sealds, chaps, exvoriutious, &v. 
4842. Startin’s Glycerine Lotion for 
&c, Triturate together 1 ounce 
glycerine, 1 drachm extract of belladonna, 
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and 3 ounces soap liniment. (See No. 4869.) 
For bruises, sprains, and swelled joints; also 
gouty, neuralzic, and rheumatic pains. 
4843. Evaporating Lotions, These 
lotions are soothing and refrigerant if allowed 
to evaporate by free exposure; and stimulant, 
if the evaporation is prevented by coverin| 
the part with the hand, or a piece of ole 
They are useful applications in nervous 
headaches, restlessness, irritability of the skin, 
&o. Mix’1} fluid ounces each of sulphuric 
ether, rectified spirit, and solution of acetate 
of ammonia, with 3} fluid ounces rose-water. 
A simple evaporating lotion may be made 
with 1 part rectified spirit, and 4 to 6 parts 


water. 

4844, Camphorated Evaporating 
Lotion. Dissolve 4 drachm camphor in 4 
ounces rectified spirit and 4 ounce elder 
flowers; digest 24 hours and strain, This 
isa calming lotion. 

. TarLotion, Quicklime, 6 ounces; 
water, 48 ounces; slack, add tar 4 ounces, and 
boil to one half. This liquid consists of a 
solution of pyrolignite of lime and pyroge- 
nous oil and resin. "It may be advantageously 
employed in various chronic skin diseases, 
gepecially those affecting the heads of chil- 

in. 


4848, Lotion of Galls. Bruised galls. 
2 drachms ; boiling water, 1 pint; infuse an 
hour, and strain. Astringent. An excellent 
application to sore nipples, or to strengthon 

em before suckling; spirit of wine, 3 oun- 
ces, may be advantageously added, and a like 
portion of water oulttad: xf 

4847. Mercurial Lotion; or Black 
‘Wash. Calomel, 1 drachm; line water, 1 
pint; mix, and shake well. ’'Theso are the 
usual proportions. ‘The bottle should be well 
shaken before the lotion is applied. Black 
wash is a favorito application to all kinds of 


"E848. Sellow Loti 

. Ww ion or Wi 

timos called Hed Wash. Corrente onuiy 
mate (in powder), 4 drachm; lime water, 1 
pint; mix, and shake well. It should be well 
shaken before use. A common application to 
arpbiltio and scrofalous sores. 

9. Lotion of Belladonna. Extract 
of deadly night-shade, 1 drachm; diluted solu- 
tion of diacotate of lead, 1 pint; dissolve, 
Applied to tumors and glandular enlargo- 
ments. 

4850. Cazenave’s Antipsoric Lotion. 
Sulpburet of potassium, 1 drachm; soft soap 
(pure), 2 drachms ; water, 8 ounces; dissolve. 
‘An excellent remedy for the itch. It leaves 
but little smell behind, and does not soil the 


en. 
4851. Iodine Lotion. Tincture of io- 
dine, 4 fiuid ounce ; iodide of iron, 12 grains; 
chloride of antimony, 4 ounce. Mix for a 
wash. It is u remedy for corns. Apply 
with a small brush. Or: Iodine, 1h grains; 
spirits of wine, 3 tea-spoonfuls. Dissolve, and 
add 1 pint of water. A most excellent wash 
for scrofulous sores. 

4852, Disinfecting Lotion. Liquor 
of common salt, 1 fluid ounce ; water, } pint; 
Or: Chloride of lime, 3drachms; water, 1 pint; 
dissolve. Both are good washes for foul 
ulcers, the itch, the teeth, to sweeten the 
breath and remove the smell of tobacco 
smoke, and for various similar purposes. 

4853, Valuable Lotion for Woun: 
&c. Camphor, 5 drachms, cut into small 
pieces, and dissolved in halfa pint of spirits uf 
wine in a closely corked bottle; when fully 
dissolved, add 4 pint of ox-gall and 60 drops 
ofjandannm. Shake it well, and bottle for 
use. This has been a patent medicine, and 
is very efficacious in the cure of fresh wounds, 
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cuts, bruises, swellings, sores, and inflamed 
and pained parts. 

4854. Lotion for Mange. Corrosive 
sublimate, } ounce; spirits of salt (muriatic 
acid), $ ounce; water, 1 quart. Or: Cor- 
rosive sublimate, 1 drachm; sal-ammoniae, } 
ounce; water, 1 pint Or: 'To the. last add 
strong decoction of white hellebore, 4 pint. 
Used for mange in horses, cattle, and dogs, 
when sulphur ointment fails. 

4855. Lotion for Galls. Vinegar and 
spirit of wine, of each 4 ounces; sugar of le 
ounce; water, $ pint; mix. Or: Soap li 
ment and solution of acetate of ammonia, 
equal parts. Or: Sal-ammoniac, 1 ounce: 
muriatic acid, 3 drachms; water, 1 pint. Us 
by farriers for saddle-galls or warbles, 

4856, Lotion of Chlorate of Potassa, 
—sometimes called Cosmetic Solution of Po- 
tassa—for bad breath. Dissolve powdered 
chlorate of potassa, 4 ounce, in distilled wa- 
ter, 12 ounces, and rose-water, 24 ounces. 
Used as a wash in foul month, gums, &., 
particularly where there is a scorbutic or sy- 
philitic taint; also extensively by smokers, 
to deodorize the breath. Its daily use is said 
to givea rich healthy hue to the gums and 
lips. 


iniments. A. semi-fluid oi 
ment or soapy. application for painful 
joints, swellings, burns, de. ‘The term is also 
‘occasionally extended’ to various spirituous 
and stimulating esternal applications. When 
they aro of a thinner consistency they aro 
called embrocations, although this distine- 
tion is not always observed. Liniments are 
generally applied by friction with the hand 
or fingers, or with some substance, such as a 
pieco of flannel, capable of producing somo 
amount of irritation of the skin. Sometimes 
& piece of linen rag dipped in them is simply 
laid on tho part. Tho greater number of 
cerates and ointments may be converted into 
liniments by reducing their substance with 
almond or olive vil, or oil of turpentine. 
Besides those here fiven, others will be 
found in the index under their proper heads. 
Good Samaritan, or Immediate 
from Pain. Take 2 quarts of 95 per 
cent. alcohol, and add to it the following 
articles: Oils of sassafras, hemlock, spirits of 
turpentine, balsam of fir, chloroform, and tinc- 
tare of catechu and guaiacum, of each 1 
ounce; oil of origanum, 2 ounces; oil of win- 
tergreen, 4 ounce, and gum camphor, 4 ounce. 
The above is a noblo liniment, and may be 
successfully suibloved in rheumatism, bruises, 
neuralgia, sprains, headache, burns, and spinal 
affections. 

4859. Hemlock Liniment. Oil of 
hemlock, } ounce; camphor, in gum, + 
ounce; opium, ¢ ounce; spirits of wine, 1 

int. Mix. It is a first-rate rubefacient in 
inflammatory rheumatism, gout, quinsy, in- 
flamed breast, white swellings, dc. 

4860. Morphia Liniment. An ex- 
cellent anodyne, which often allays pain 
‘when other means have failed. Put 3 grains 

ure morphia into a mortar; add gradually, 
Raring trituration, 1 fluid ounce warm oil of 
almonds; when the morphia is dissolved, add 
1 ounce camphor liniment. (See No. 4860). 

4861. Magic Liniment. Alcohol, 1 
quart; gum camphor, 4 ounces; turpentine, 2 
ounces; oil of origanum, 2 ounces; sweet oil, 
lounce. For cuts or calks in horses or cattle 
in winter it has no equal; but it must. be ap- 
plied often. For human flesh use twice the 
amount of alcohol, and no liniment will be 
found superior to it. 

4862. Spirits of Camphor. 
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resin camphor readily dissolves in alcohol, 
forming spirits of camphor. About 2 ounces 
camphor are generally dissolved in about, 1 
pint spirits. It is used as an external appli- 
cation for sprains, local pains, and stitches. 
It is applied by rubbing with the hand upon 
the painful part. To secure the full benefit 
of the application, the part should be after- 
wards covered with a piece of flannel of suit- 
able size, moro or less wetted with the 
pics, and the arhole covered with oil silk 
Yor the purpose of restraining evaporatio: 

4863. Camphorated Oil, PoThis is a 
eamphor liniment. The proportions are the 
same as in the preceding formula, substituting 
olive oil for the alcohol, aud exposing the ma- 
terials to a moderate heat. As an external 
stimulant application it is even more powerful 
than the spirits; and to obtain its full infiu- 
ence, the part treated should be also covered 
with flannel and oil silk. It forms a valuable 
liniment in chronic rheumatism, and other 
painfal affections, and is specially valuable as 
a counter-irritant in sore or inflamed thruats, 
and diseased bowel; 

4864, Arnica Liniment, Add to 1 pint 
sweet oil, 2 table-spoonfuls tincture of arnica; 
or the leaves may be heated in the oil over a 
slow fire. Good for wounds, stiff joints, rheu- 
matism, and all injuries. 

4865. London Liniment. Take chlo- 
roform, olive oil, and aqua-amnnonia, of each 
ounce; acetate of morphia, 10 grains. Mix, 
and use'as other liniments. 'Very valuable. 

4866. Valuable Embrocation. Take 
4 ounce camphor, cut it into small pieces, and 
dissolve it in 4 pint spirits of wine in a closel 
corked bottle; when completely dissolved, 
add 1 pint ox-gall (which can be had of any 
butcher), and about 40 or 50 drops laudanum ; 
shake it well and bottle it for use. Apply lint 
dipped into it. 

4867, Hungarian Counter-Irritant 
Liniment. Macerate fora week 1 drachm 
powdered cantharides, 1 drachm sliced garlic, 
4 drachms each camphor, bruised mustard 
seed, and black pepper, in 6 fluid ounces 
strong vinegar and 12 fluid ounces rectified 
spirit; then filter, 

4868. Liniment for Wounds. In 1 
quart alcobol dissolye 1 ounce each saltpetre 
aud gum camphor, and 1 table-spoonful of 
salt. When dissolved the liniment is ready 
for Fro and isa magical Temedy iy. 

. Steer’s el or Soa) 
Liniment, White Radtle merce oall, 8 
pounds } camphor, § ounces; oil of rosemary, 

ounce; oil of origanum, 2’ounces; rectified 
spirit, 1 gallon; dissolve in a corked bottle by 
the heat of a water-bath; and when consider- 
ably cool, strain, then add liquor of ammonia, 
11 ounces; immediately put it in bottles, cork 
close, and tie over with bladder. It will be 
very fine, solid and transparent, when cold. 

4870. Liquid Opodeldoc. Take 2 oun- 
ces castile snap shavings, and dissolve it in 1 
quart alcohol, with gentle heat, then add 1 
ounce camphor, 4 ounce oil rosemary, and 2 
ounces spirits orn. 

4871. Belladonna Liniment for Skin 
Diseases. Take 4 drachms extract of bella- 
donna, 1 ounce glycerine, and 6 ounces soap 
liniment. (See No. 4869.) For rheumatism, 
neuralgia, perotat swellings, dc. 

4872, Black Oils. Best alcohol, tine- 
ture of amica, British oil, and oil of tar, of 
each 2 ounces; and slowly add sulphuric acid, 
4 ounce. Extensively used as a liniment, 
particularly in cases where there is much in. 
fammation. 

4873. Factitious Oil of Spike. Oil of 
turpentine, 3 pints; oil of lavender, 1 pint; 
mix. Used by enamelers to mix their colors 
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in. Or: Oil of turpentine, 1 gallon; Barbe- 
does tar, 4 ounces; alkanet root, 2’ ounces; 
digesta week. Used as a liniment for horses. 

874, Liniment of Cantharides. Pow- 
dered Spanish fies, 1 drachm, cil of turpen- 
tine, 1 fluid ounce; digest 2 hours and filter. 
Or: 'Tineture of cantharides and sonp liniment 
(see No, 4869), equal parts; mix. Both the 
above are irritant and stimulant, but should 
be used cautiously, lest they produce stran- 


gury. 

4875. Hydrochloric Acid Liniment. 
Take of olive vil, + Imperial pint; pure sper- 
maceti and camphor, of each # ounco 
avoirdupois; balsam of Peru, } ounce; mix 
by a gentle heat, add 4 fluid ounce hydro- 
chloric acid, and stir until quite cold. An 
excellent friction for chilblains before they 
break. The balsam of Peru may be omitted 
if the cost be an object. 

4876, Compound Chloroform Lini- 
ment. ‘This is composed of 1 ounce each 
chloroform, ether, spint of camphor, and laud- 
anum, and j ounce tincture of cayenne pepper. 
For rheumatic pains. 

4877. Petroleum Liniment, Mix to- 
peerole, } ounce camphor, 
cohol. 

Opium Liniment, Mix 2 ounces 
landanui with 6 ounces soap liniment. (See 
No, 4869.) [t constitutes an excellent sontb- 
ing application in rheumatism, sprains, and 
other painful affections. 

. Belladonna Liniment for Lead 
Colic. Take 40 grains extract of belladonna, 1 
drachm rectified ether, and 2 fluid ounces 
cherry-laurel water. As a friction to the 
abdomen in lead colic. 

4880, Compound Camphor Liniment, 
or Essence for Headache, Tako of cam- 

hor, 24 ounces ayvirdupois; oil of lavender, 

fluid drachm ; rectified spirit, 15 fluid onn- 
ces; dissolve, then add of liquor of ammonia 
(specific gravity .882-.880), 5 fluid ounces, 
and shake them until mixed. It is powerfully 
stimulant, rubefacient, and counter-irritant. 
A piece of folded linen wetted with it applied 
to the part, and then covered with a towel, 
and pressed with the hand, or covered with a 
piece of oiled silk, will generally relieve su- 
perficial pains. 

4881. Liniment Volatile, or Magic 
Pain Killer. Spirit of hartshorn, 1 ounce; 
olive oil, 1} ounces; cayenno ‘pepper, 2 
drachms; Jaudanum, 2 drachms; 1  table- 
spoonfal of salt and 2 of brandy. Shake well 
in a bottle. Rub the affected part with it, 
apply afterwards a rag saturated with it. It 
removes pains and swellings. It is a magic 
remedy. 

4882. Instantaneous Pain Killer. 
Another and even more instant cure of pain 
is made as follows: Take aqua-ammonia, sul- 
phuric ether, and alcohol, equal parts, and 
apply over the pain. 

83. Chilblain Liniment. Take 1 
ounce of camphorated spirit, 4 ounce of the 
liquor of subscetate of lead.’ Mix and apply 
3 or 4times aday. This is Sir Astley Cooper's 
presen ition, and a very efficacious remedy 
chilblains. 

4884. Rheumatic Liniment. Tincture 
of cayenne, oil of turpentine, olive vil, hem- 
Tock oil, gum camphor, sassafras oil, tincture 
of prickly ash, of each 1 ounce; powdered 
capsicum, or cayenne, 1 ounce; spirit of wine, 
2 quarts; vinegar, 1 quart; ammonia, 1 
quart; add 2 ounces gum camphor. Mix, 
put in a vessel, and stir occasionally till 
mixed and dissolved. puis srseie liniment, 
soon giving ease in rheumatic paing gout, 
neuraleia, cate Bay AooeIE pelea oe 
never fails. ‘Good Samaritan” is also an 
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excellent remedy for rheumatism. (See No. 
4858.) Bathe the parts affected’ freely, 
and wet a piece of flannel and bind on the 


4885. Good Liniment for Rheumat- 
ics. Take 1 gill each of alcohol, beet’s gall, 
spirits of turpentine and sweet oil, and 4 oun- 
ces gum camphor. Put them all in a bottle 
and shake it up; use it 2 or 3 times a day, a 
tea-spoonful at atime. Apply it to the parts 
affocted, before the fire. It is good, also, 
for frost- bit 

4886. Liniment for Old Rheumatic 
Pains. A powerful liniment for old rheu- 
matic pains, especially when affecting the 
Joins, is the following: Camphorated oil and 
spirits of turpentine, of each 2 parts; water 
of ammonia, I part; laudanum, | part; to bo 
well shaken together, 

4887. Gebhard’s Liniment for Sprains 
and Bruises. Mix together 2 ounces each 
oil of spike and British oil; 1 pint tanner’s 
oil; 4 pint spirits of turpentine; put it into 
an iron or copper kettle placed over a fire, and 
carefully stir in 4 ounce sulphuric acid, 
When the whole becomes quite hot, cool and 
bottle. This is an excellent liniment for all 
kinds of sprains and bruises, and for horses or 
cattle it cannot he surpassed. 

4888. Stimulating Liniment, Cay. 
enne, 14 ounces; salt, 1 table-spoonful; 
spirits of wine, 2 ounces: camphor, } ounce : 
spirits of turpentine, } pint. Bottle, and 
Hae now and ae figeag one day. Then add 
¥ pint viuegar. It is excellent for spongin, 
ioe Undy a cases of patty, debility tear 
mation, rheumatism, gout, sore throat, numb- 
ness, neuralgia, &e. 

4889. Embrocation for Bruises, Pour 
upon 2 ounces carbonate of ammonia (smell- 
ing salts) as much distilled vinegar as will 
dissolve it, then add 1} pints common recti- 
fied spirit, and shake the whole together in a 
bottle, It is a good remedy for sprains and 
bruises. 

4890, Cajeput Liniment. Mix to- 
gether 7 ounces soap liniment (see No. 4969), 
ounce camphor, and 1 ounce oil of cajeput. 

4891. Cantharides Liniment for Chil: 
blains. Mix together 2 ounces soap lini- 
ment and L ounce tincture of Spanish flies. 
Apple at intervals during the day. 

89: Compound Mustard Liniment, 
Take of oil of mustard, 1 fluid drachm ; ether- 
cal extract of mezereon, 40 graius; camphor, 

20 grains; castor-oil, 5 fluid drachms; aleo- 
hol, 4 fluid ounces; dissolve the extract of 
mezereon and camphor in the alcohol, and 
auld the oil of mustard and eastor-oil. 

4 Nerve and Bone Liniment. 
‘fake 1 ounce spirits of turpentine, 4 pint 
brandy, and 1 gill neat’s-foot oil. ‘Simmer 
over a fire till mixed; then put it into bottles 
for use. 

4894. Mustard Oil Ointment. Crude 
mustard-seed vil, 16 fluid ounces; ethereal 
oil of mustard, 30 drops; water of ammonia, 4 
fluid ounces, or a sutiicient quantity to form 
into asoap. Mix and bottle in broad-mouthed 
phials containing about 2 ounces, 

4895. Wonderful Ointment. The fol- 
lowing liniment is good for all sprains, bruises, 
lameness, &c.: Mix together 2 ounces oil of 
spike; 2 ounces origanum; 2 ounces hem- 
lock; 2 ounces wormwood; 4 ounces sweet 
oil; 2 ounces spirit of ammonia; 2 ounces 
gum camphor; 2 ounces spirits turpentine, 
Add 1 quart 95 per cent. alcohol, mix well to- 
gether, and bottle tight. This is an un- 
equaled horse liniment, and, by omitting the 
turpentine, it constitutes one of the best 
liniments ‘ever made for human ailments, 
such as rheumatism. sprains, &e. 
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4896. Horse Embrocation. Take } 
ounce each of oil of spike, oil vf monarda 
(horsemint), and strong ammonia water; $ 
ounce acetate of opium, 1 ounce chloroform, 
2 ounces tincture of camphor, 1 onnce oil of 
origanum, and 2 ounces oil of camphor. 
This ix gqid to be an excellent preparation. 

iis. ‘This form of medicine is par- 

ticularly adapted for administering nau- 
seous substances, and such as operate insmall 
doses. Extracts may be made into pills either 
alone or with the addition of any simple pow- 
der, as that of liquorice, to increase their con- 
sistence. Powders are usually beaten up 
With syrup, mucilage, conserve of roses, ot 
extract of liquorice. Castile soap is frequent- 
ly used for substances that are not decomposed 
by alkalies. When the mixed ingredients are 
gnade into a mass, it should be preserved in a 
bladder placed in a covered stone pot, and 
occasionally moistened with a little spirit, or 
spirit and ‘water, to prevent it getting hard. 

n all cases the dry ingredients should be re- 
duced to fine powder, and the whole beaten 
into a uniform mass of a proper consistence 
for rolling into pills. This is effected by roll- 
ing it on a slab into a convenient thickness, 
and dividing into pieces of the requisite 
weight, lastly rolling them between the thumb 
and finger, to give them a globular form. A 
pill machine is usually employed for dividing 
the roll and shaping the pills. In ordinary 
cases, rolling the pills in carbonate of magne- 
sia or powdered starch is usually adopted, to 
ald them sticking together while moist. 

‘or other pills not under this heading, see 
Index. 

4898. To Sugar-coat Pills, To sugar- 
coat, place the pills dry and smooth in a round 
copper pan or porcelain dish. In another pan 
dissolve penis age in water in the same pro- 
portion as for ing simple syrup; and, when 

solved, slowly evaporate the syrup until it 
feathers; that is, when a smail portion taken 
out with a ladle and drawn up between two 
fingers forms thread. The pan with the 
pills is next suspended over a slow fire, a lit- 
tle fine flour is sprinkled over them, and imme- 
diately after a spoonful of the syrup is poured 
on, or enough to cover. The pan is now kept 
swinging or moving over tho fire, care bein 
taken not to burn the sugar by too muel 
heat, until it is reduced to a fine dust. Then 
more sugar is added, and the swinging and 

ing continued until o coat of sufficient 
thickness is obtained. 

4899. To Silver or Gild Pills. Pills 
aro gilded and silvered by rolling them be- 
tween the fingers slightly moistened with 
mucilage, and then shaking them up in a 
small gallipot covered with a piece of paper, 
along with a little gold or silver leaf, or a lit- 
tle powdered gold or silver. 

4900. Aloes Pills. Make 1 ounce aloes 
and 1 ounce soap into a mass with water. 
Divide into 240 pills. 

4901. Aloes and Assafetida Pills, 
‘Take $ ounce each powdered aloes, assafestida, 
and soap, made into a mass with water. Di- 
vide into 180 pills. 

4902. Aloes and Myrrh Pills. Mix 1 
ounce aloes, 4 ounce myrrh, and } ounce 
saffron, with sufficient syrup to make a mass. 
This is sufficient for 240 pills. 

4903. Assafcetida Pills. Mix into a 
mass with water # ounce assafetida and } 
ounce soap. Make into 120 pills. 

4904. of Quinine Pills. Mix 
¥ ounce sulphate of quinine with 1 drachm 
powdered gum-srabic, and make into a mase 
with honey. To mako 240 pills, each of which 
will contain 1 grain of quinine. 


DICK'S ENCYCLOPEDIA 


4905. Quinia Pills for Chronic In- 
termittent Fever. Mix 20 grains sulphate 
of quinia, 2 grains powdered upium, and & 
minims oleo-resin of pepper, with sufficient 
syrup of gum-arabic to make a mass, Make 
into 20 pills. Dose, 2 pills every hour in the 
morning of an expected chill. 

4906. Alterative Pills. Tako 24 grains 
blue mass, 3 grains pulverized opium, and 3 


grains powdered ipecncuanha, Make into 24 
pills. 
4907. Vegetable Anti-bilious Pills. 


4909. Aperient Pills. Take 8 sealant 
nux-yomica, 12 grains extract of henbane, 
and 48 grains compound extract of colocynth. 
Make into 24 pills. 

4910. Diuretic Pills. Take 40 grains 
powdered castile soap, 40 grains dry carbonate 
of soda, and 20 drops oil of juniper. Make 
into 20 pills, 

4911. Gonorrhea Pills. Take 48 grains 
powdered cubebs, 24 grains solid balsam of 
copaiba (powdered), 12 grains sulphate of 
iron, and 36 grains Venice turpentine. Make 
into 24 Vas 
4912, Mandrake Mercurial Pills, 
Take 6 grains podophyllin (extract of man- 
drake or ma: apple), and 48 grains blue pill. 
Make into 24 pills. 

4918. Podophyllin, Aloes, and Iron 
Pills. Take 3 grains podophyllin, 15 grains 
socotrine aloes, 15 grains extract of nux- 
yomica, 45 grains dry sulphate of iron, 10 
drops oil of cloves, and sufficient syrap of 

m-arabic to make into a mass. Divide into 
pills, Dose, 1 pill immediately before each 

A good 


meal. remedy for indigestion, with 
costiveness, 

4914. Opium Pills, Mix 2 drachms 

ium and 24 grains soap with water, to mako 
120 pills. 

4915. Iodide of Iron Pills, Mix 1 


drachm ‘sulphate of iron, 4 sorupies iodide 
of ‘potassinm, 10 grains ‘tragacanth, and 4 
sugar with syrup. Make into 40 
pills. 


4916, Ces poame Iron Pills, Triturato 
together 2 drachms myrrh and 1 drachm car- 
bonate of soda; then add 1 drachm sulphate 
of iron, and make up with syrup into 80 pills. 

4917. Compound Cathartic Pills. ,Tako 
4 ounce compound extract of colocynth, 3 
drachms extract of jalap, 3 drachms mild 
chloride of meroury, aud 2 scruples gamboge; 
mix with water to make 120 pills. 

4918. Copaiba Pills. Mix 2 ounces 
copaiba with 1 drachm fresh magnesia; set it 
aside to dry, and, when the mass is of proper 
consistency, make into 200 pills. 

4919. “Mercurial Pills, These are com- 
monly known as biue pills. Rub 1 ounce mer- 
cury with 1} ounces confection of roses; 
ea 4 ounce liquorice root, and divide into 480 
pills. 
4920. Calomel Pills, Mix } ounce 
mild chloride of mercury with 1 drachm pow- 
dered qum-arabic. Make up with syrup, into 

il 


240 pills. 

4921. Compound Galbanum Pills. 6 
drachms myrrh, and 2 drachms assafotida, 
mixed with sufficient syrup. Make 240 pills. 

4922, Rhubarb Pills. Mix 3 drachms 
powdered rhubarb and 1 drachm soap with 
water to make 60 pills. 

4923, Compound Rhubarb Pills. 
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Form into a mass with sufficient water, 1 
ounce rhubarb, 6 drachms aloes, 4 ounce 
myrrh, and 4 fluid drachm oil of peppermint. 
Divide into 240 pills. 

4924, Compound Pills of Squill. Mix 
1 arachm powdered squill, 2 drachms ammo- 
niao, and 2 drachms ginger, with 3 drachms 
soap. Make up with syrup into 120 pills. 

4525, Compound Storax Pills. Take 
6 drachins of storax, 2 drachms of powdered 
opium, and 2 drachms of saffron; work up to 

© proper consistency of a pill mass. Dose, 
from 5 to 10 grains. 

4926, Sulphur Pills. The following 
formula furnish a convenient and neat method 
of administering sulphur when this useful 
medicine is required to be given as an altera- 
tive in chronic rheumatism and certain dis- 
eases of the skin: Take sulphur, 42 grains; 
castile soap, 18 grains. Mix and divide into 12 
pills. 1 to 3 pills for a dose, morning and 
night, Or: Take sulphur and acetate of po- 
tassa, of each 24 grains. Make up with suifi- 
ciont confection of roses into 12 pills. 1 or 
2 twico day in scorbutic and scrofulous 
cases, and when sulphur generally is indicated. 

4927, Sulphite of Soda Pills. Dr. 
Poli, who introduced the sulphites to the 
notice of the medical profession in certain 
blood diseases, recommends the following 
formula: Take powdered sulphite of soda, 36 
grains; powdered ginger, 12 grains. Make 
up with mucilage into 12 pills. " Dose, 1 to 3 
soon after Cae? ‘These are given when the 
stomach is foul, and the food ferments and 
becomes putresce! Tho selenite of magne- 
sia, Dr. Polli says, is better for this purpose 
than sulpbite of soda. Sulphur obtained by 
decomposing precipitated sul Iphide of copper, 
called brown sulphur, is stated by Dr. J. Han- 
non, an English Physician, to be a most 
powerful remedy against gout and rheuma- 


tism. 

4928, Pepsine and Iron Pills. Mix 
together 2 drachms 34 grains starchy pepsine, 
and half that weight of iodide of iron in 
meratale, with sufficient syrup to make 100 

ills. Cover them with 24 drachms reduced 
fon, and finish with engar-coating, 

4929. Compound Taraxacum Pills. 
‘Take }drachm extract of taraxacum, aud 10 
grains blue pill. Make into 10 pills. ’ Dose, 1 
pill threo times a day, in dropsy with disease 
of the liver. 

4930, Pills of Iodide of Iron. Mix } 
troy ounce jodine with 1 fluid ounce water in 
‘a thin glass bottle; add 2 drachms iron wire 
fn small pieces, and shake together until a 
clear green solution is formed. Mix 1 troy 
ounce sugar, 4 troy ounce marshmallow, 1 
drachm gum-arabic, and 1 drachm reduced 
iron, all in fine powder, in a porcelain capsule. 
Filter upon them, through a small filter, first 
the green solution, heated, and afterwards 2 
fluid drachms water. Evaporate over a water- 
bath with constant stirring, to a mass, and 
divide it into 300 pills. Dissolve 60 grains 
balsam of tolu in 1 fluid drachm ether, shake 
the pills in the solution until uniformly coated, 
and place them on a plate, occasionally stir- 
ring them until dry. Keep in a well’ stop- 
pered bottle. (0. 8. Pk.) The iodide of iron 
pills, as ordinarily prepared, crumble by time 
and exposure; but, made according to the 
above formula, they will undergo no change. 
‘This is the plan proposed by Prof. Procter in 
imitation ‘of Blancard’s Pills. (U.S. Dis.) 


intments, Salves, and 
Cerates. Ointments are unc- 
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tuous preparations, that merely differ from 
cerates in consistence, being made and used 
in a similar manner. Their solidity should 
not exceed that of good butter, at the ordi- 
nary temperature of the atmosphere. When 
the active ingredients are pulverulent substan- 
ces, nothing can be more suitable to form the 
mass of the ointment than good lard, free 
from salt; but when they are fluid, or semi- 
fluid, prepared suet, or a inixture of suet and 

, will be necessary to give a proper con- 
sistence to the compound; in some few in- 
stances wax is ordered for this purpose. 
Glycerine is now frequently prescribed in 
ointments, and is difficult to mix. Suppose 
it be ordered with zinc ointment, as is often 
the case, do not use ready-made zinc ointment, 
but weigh the proper quantity of oxide, rab 
the glycerine with it, and then add the lard. 
This makes 2 good smooth vintment which 
does not separate. Of course, the samo plan 
can be adopted with any other powder. If 
there be no powder, melt the ointment, but 
do not let it get too hot, and beat the glycer- 
ine in and stir till cold; it then mixes much 
Detter; but still, if there be a large proportion 
of glycerine, it will separate after s time. 
(See No. 5009, gre.) Unctuous preparations 
may be prevented (rom getting rancid, by dis- 
solring in the fat a little gam-benzoin or ben- 
zoic acid. The term cerate is applied to those 
unguents which contain wax. A number of 
these preparations are given here, and others 
will be found, by referring to the Index, under 
their respective headings. 

4932, Simple Cerate. Melt together 
8 ounces lard, and 4 ounces white wax, stir- 
ring constantly until cold. (U. 8. Ph.) 

4933. Spermaceti Cerate. Melt to- 
gether 2 ounces spermaceti, 8 ounces white 
wax, and 1 pint warm olive oil, and stir assi- 
duonsly until cold. This is used as 6 soft 
cooling dressing. As goon as the materials 
are melted, they should be moved from the 
fire, strained into a clean vessel, and stirred 
until cold. To facilitate the cooling, the ves- 
sel may be placed in cold water or @ current 
of cold air. This will render the product 
both whiter and finer than when allowed to 
cool by itself, ‘The operation of melting 
should be performed in a water-bath. On 
the large scale lard or suet is substituted for 
oil, by which means less wax is required. 
The following is 8 good form whero a chesp 
article is wanted: Clarified mutton suet, 54 
pounds; white wax and spermaceti, of each 2 
pounds. As above. 

4934, Chilblain Ointment. Take of 
gall-nuts, in very fino powder, 1 drachm 
Ayoirdupuis ; spermaceti cerato (see No. 
4933), 7 drachm:; mix, add pure glycerine, 
2 drachms, and rub the whole to a uniform 
mags. An excellent application to obstinate 
broken chilblains, pastionlaty, when used as a 
dressing, When the parts are very painful, 1 
ounce of com ound ofntment of galls may be 

vantageously substituted for the au 
eerata ordered shove, (See No. 008) 

4935. Family Salve. Take the root of 
yellow dock and dandelion, equal parts; add 

proportion of celandine and plantain. 
xtract the juices by steeping or pressing. 
Strain carefully, and simmer the liquid wit 
sweet cream, or fresh butter and mutton 
tallow, or sweet oil and mutton tallow. 
Simmer together until no appearance of the 
liquid remains. Before it is quite cold, put 
itinto boxes. This is ono of the most sooth- 
ing and healing preparations for burns, scalds, 
cuts, and sores of every every description. 
. Salve for Wounds. Take1 
pound hog’s lard, 3 ounces white lead, 3 oun- 
ces red lead, 3 ounces bees’-wax, 2 ounces 
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Dlack resin, and 4 ounces common turpentine; 
all these ingredients must be put together in 
a pan, and boil 4 of an hour; the turpentine 
to be put in just before it is done enongh, and 
give it a gentle boil afterwards. This is an 
excellent cure for burns, sores, or ulcers, as it 
first draws, then heals afterwards; it is excel- 
lent for all wounds. 

4987. Lard Ointment. Melt 2 pounds 
Paze a, add 3 fluid ounces rose-water, and 

eat them well together while hot. When 
cold, separate tho congealed fat from the 
water. This is simple lard ointment. 

4938. Savine Ointment. Savine tops, 
dried and in fine powder, 1 drachm ; ointment 
of white wax (simple ointment), 7 drachms ; 
mix by trituration. 

4939, Simple Ointment of White 
‘Wax. Olive oil, 54 fluid ounces; white 
wax, 2 ounces; melted together and stirred 
while cooling. 

4940. Spermaceti Ointment. Melt 
together 5 ounces spermaceti, 14 drachms 
white wax, and about 1 pint olive oil. The 
article commonly sold as spermaceti oint- 
ment is composed of 1 pound spermaceti, + 
pound white wax, and from 3 to 6 pounds 
pure lard. 

4941. Camphor Ointment. Camphor, 
finely powdered, 1 ounce; lard, 2 ounces. 
Miz, It is designed to ripen indolent tumors. 

4942. Compound Iodine Ointment. 
Mix 1 drachm iodide of potassium in very 
fino powder, with 2 ounces lard; then add 4 
drachm iodine dissolved in 1 fluid drachm 
rectified spirit. 

Fresh lard cannot always be got, and as 
long as simple cerate is directed to be made 
with white wax, an already rancid body, it 
happens very often that an ointment of 
iodide of potassium gets yellow, instead of 
being perfectly white 
posulphite of soda dissolved in a little water, 
added to such ointment, will have the effect 
of turning it snow-white. 

4943. Compound Belladonna Oint- 
ment. Mix 1 drachm fresh extract of bel- 
ladonna with 7 drachms of compound iodine 
ointment. (See No. 4942.) For dispersing 
glandular tumors, &c., which it is not desira- 
ble to mature. 

4944, Ammoniacal Ointment, Melt 
1 ounce each of suet and lard, in a stron, 
wide-mouthed bottle; add 2 ounces liquor o 
ammonia of specific gravity .923, and close 
tho bottle immediately, ‘Then mix, by sha- 
ling the bottle, until the contents harden. 
‘The fat should not be heated any more than 
is sufficient to melt it, to prevent unneces- 
sary loss of ammonia. 

4945. Catechu Ointment for Tropical 
Climates. An astringent ointment may be 
prepared, which is not likely to become soon 
rancid, as is the case with ointments made 
with fat. Melt 4 ounces resin in 4 pint olive 
oil; add 1 ounce alum and 3 ounces catechu, 
both finely powdered. 

946. Stramonium Ointment, Mash 
4 bushel of green stramonium, or jimson 
leaves, to a pulp (this is best done by mash- 
ing afew leaves at a time), put the pulp in 
an ion kettly over'a slow fire. Add 3% 
pounds fresh lard, and simmer to a crisp. 
Strain and box for'use. Or: Take extract of 
stramonium, 1 drachm; lard, 1 ounce, and mix 
by trituration. ‘This ‘ointment is excellent 
for strengthening broken limbs after the 
bones have healed. It is also good for skin 
diseases, painful piles, ulcers, burns and 
sealds. ‘It is probably the best ointment that 
can be kept in a family for use. 

4947. Citrine Cintment. Dissolve 1} 
ounces mercury in 34 ounces nitric acid. Stir 


A‘few grains of hy- 
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till effervescence ceases. Heat 16} ounces 
lard to 200° Fahr., in an earthen vessel, and 
add the solution, stirring constantly until 
thoroughly amalgamated.—( U. S. Ph.) 

4048. Mercurial Ointment. Triturate 
24 ounces mercury with 12 ounces each tard 
and suet. Mild Mercurial Ointment is com- 
posed of 1 part lard added to 2 parts Mercu- 
rial Ointment.—{ 0. S. Ph.) 

4949. Magnetic Adeps. This is a pre- 
pared fat used formaking mercurial ointment, 
as it will reduce 30 to 40 times its weight of 
quicksilver to salve. It is made by pouring 
melted lard, ina small stream, into cold water, 
placing the thin fragments thus obtained in & 
sieve covered with paper, or cther suitable 
apparatus, and exposing it to the air for 3 or 
4 months. 

4950, Ointment of Iodide of Sulphur. 
Reduce 30 grains icdide of sulphur to a fine 

wder, rub it with a small portion taken 
ont troy ounce lard, then add the remain- 
der of the ounce of lard, and mix them 
thoroughly. (U.S. Ph.) i 

4951. Ointment of Borax. This is 
also called Pomade de Toscanie. Take of 
borax in very fine powder, 1 drachm avoir- 
dupois; spermaceti ointment, 1 ounce; mix 
by trituration. In excoriations, chaps, &o. 
Tt also forms an excellent lip-salve. A dro, 
of neroli, or 4 drop of otto of roses, renders it 
more agrecablo. 

4952, Glycerinated Ointment of 
Borax, To the borax ointment, as prepared 
in the foregoing receipt, add 1 drachm avoir- 
dupois pure glycerine, using a slightly 
warmed mortar for the mixturo, This is a 
very effective ointment. 

4953. Ointment of Creosote, or Creo- 
ote Pomade, Take of creosote, 1 fluid 
drachm ; apermaceti ointment (see No. 4940), 
J ounce avoirdupois ; triturate them together 
in a slightly warmed mortar until perfect! 
united, and subsequently until nearly cold. 
It ia used as a dressing for scalds and burns, 
chilblains, &e. It is very useful in ringworm 
and some other skin diseases; also as a fric- 
tion in facial neuralgia or tic-douloureux. 

4954, Ointment for the Itch. The 
usual treatment of itch has been noticed 
elsewhere, and various lotions, ointments and 
pomades, of more or less valtte in its treat- 
ment, will be found under the names of their 
leading ingredients. Here are two additional 
formula: ‘ 
4955. French Hospital Itch Oint- 
ment. Take of chloride of lime, 1 drachm 
avoirdupois; rectified spirit, 2 fluid drachms; 
rab them together, add 4 fluid ounce sweet- 
oil; soft-soap, 2 ounecs aviordupois; oil of 
lemon, } fluid drachm; mix perfectly, and 
then farther add common salt and sulphur, of 
each 1 ounce. Cheap, very effective, and 
mach less offensive than sulphur ointment. 

4956, Stavesacre Ointment, Melt to- 
gether 1 ounce powdered stavesacre (staphis- 
‘agria), and 3 ounces lard; digest for 3 or 4 
hours, and strain. A cleanly remedy for 
itch, and for destroying body vermin. 

4957. Ointment for Baker's Itch. 
Mix well together 4 ounce ointment of nitrate 
of mercury (see No. 4947), and 1 ounce palm 
oil. 

4958. Venice Turpentine Ointment. 
Venice turpentine, 2 ounces; tar, 1 ounce; 
butter, 4 ounces. ‘Simmer until they are well 
mixed. ‘This is very good for scald-head, 
ringworm, &c. First wash the head well 
with soap and water, and then apply the 
ointment. 

4959. Brown Ointment. Extract of 
henbane, 1 drachm; yellow wax, + ounce; 
red precipitate, 24 drachms; pure zinc, pow- 
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dered, 1} drachms; fresh butter, 3 ounces. 
Melt and mix, and add 14 drachms camphor 
dissolved in olive oil. This ointment is good 
for ringworm, all cutaneous eruptions, for 
ulcers, sore lips, itch, chronic ophthalmia, &c. 


4960. Tar Ointment. Tar and mutton 
snet, equal parts; melt together, and stir till 
cold. ‘his is an excellent remedy for scald- 


head and ringworm. 
4961. Tobacco Ointment. Fresh to- 
baoco leaves, chopped small, 1 ounce; lard, 1 
ound; boil till crisp, and strain through lime. 
sed for ringworm, irritable ulcers, and other 
diseases of the skin. It should be used with 
saution. 

4962. Salt Rheum Ointment. Mix in 
an earthen vessel, 1 ounce aqua-fortis, with 1 
ounce quicksilver; when effervescence has 
ceased, incorporate with it 1 pound lard and 
1 ounce dissolved hard soap; then work 
into the mixture 1 ounce prepared chalk 
and 4 table-spoonful spirits of turpentine. 

4963. etic Ointment. Lard, rai- 
sins cut in pieces, and fine-cut tobacco, equal 
weights; simmer together, then ‘strain 
and press out all from the dregs. 8 an 
lent ointment for salt-rheum and other 
skin diseases, [t is also good for piles, bruis- 
es, and cuts. 

4564. Basilicon Ointment, Take 10 
ounces resin, 4 ounces yellow wax, and 16 
ounces lard; melt them together, strain 
through muslin, and stir constantly until 
cool, This is the resin ointment of the U. S. 
Pharmacopeia. The British officinal pre- 
paration contains only 8 ounces resin, and 
substitutes simple ointment for the lard, 

491 Yellow Basilicon Ointment. 
Yellow wax, 8 ounces; burgundy pitch, 3 
ounces; Venice turpentine, 4 ounces; linseed 
oil, 10’ ounces. First melt the resin, to 
which add the wax and the burgundy pitch. 
When the whole is melted, remove from the 
fire, and slowly put in the oil, stirring well 
till it is cold. For healing cuts, abscesses, &c. 

4966. Bl icon Ointment. 
Black basilicon, yellow wax, and yellow 
resin, 10 ounces; common pitch, 5 ounces. 
Melt as before, and add 10 ounces linseed oil 
when taken from the fire. 

4967. Green Basilicon Ointment. 
Yellow wax and yellow resin, of each 3 oun. 
ces; Venice turpentine, 6 ounces; powdered 
yerdigris, 1 ounce; lard, 6 ounces. Melt first 
the resin, &c., as before. Very efficacious in 
healing cuts, abscesses, and local affections 


of any kind. 

4968. Saturnine Cerate. Powdered 
acetate of lea, 2 drachms; white wax, 2 onn- 
ces; olive oil, + pint. Melt the wax in the 
oil, and add gralualiy the acetate of lead, 
separately rubbed down with a portion of the 
oil reserved for that purpose. 

4969. Hemlock Salve. Hemlock vint- 

spermaceti, 2 ounces; 


ment, 12 ounces; 
white wax, 3 ounces; melt the last two, then 
add them ‘to the first, softened by a gentle 
heat. Used for inveterate cancerous, scrofa- 
lous, and other sores. 

970. Green Stick Salve. According to 
the American Dispensatory, this ia prepared by 
taking white gum turpentine, bayberry wax, 
of each 2 ounces; melt together, strain, and 
stir till cold; adding olive oil will give it the 
consistence of an ointment. 

. Black, or Healing Salve. 
Olive oil, 1 pint; common resin, § ounce; 
bees’-wax, 4 ounce; Venice turpentine, ¢ 
ounce. Melt, raising the oil nearly to the 
boiling point; then gradually add 2 or 3 onn- 
ces powdered red lead while on the fire; do 
not burn it; boil slowly till it becomes a 
dark brown; remove from the fire, and add 1 
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drachm powdered camphor when it is nearly 
cold. This is a first-rate healing salve, supe- 
rior to most; is wonderful in burns, scalds, 
scrofulous, lous, and all other ulcers, 
Spread on linen, and renew daily 

4972. Red Salve. Red lead, 1 pound; 
bees’-wax and resin, of each 2 ounces; linseed 
and sweet oils, of each 3. table-spoonfuls; 
spirits of turpentine, 1 tea-spoonful; melt all, 
except the first and last, together, then stir 
in the lead and stir until cool, adding the 
turpentine. Good for all inflamed sores. 

973. Green Salve, White pine tur- 
entine and lard, $ pound each; honey and 
Beerewared pound each; melt'all together 
and stir in $ ounce of very finely pulverized 
verdigris. This ointment cannot be surpassed 
when used for deep wounds. It provents 
proud flesh from forming, and keeps up a 
ealthy discharge, 

4974. Green Ointment, Tako prepared 
subacetate of copper, ¢ drachm; ointment of 
white wax (see No. 4939), 7} drachms. ‘Trit- 
urate the subacetate of copper with tho oint- 
ment until they are intimately mi A 
mild caustic, applied to venereal ulcers of the 
mouth and tonsils, and to tho ulcerated sore 
throat of scarletina. 

4975. Cod-Liver Oil Ointment. Melt 
together 1 part white wax, 1 part spermaceti, 
and 7 parts pale cod-liveroil, Used for 
ophthalmia, scrofulous sores, rheumatism, stiff 
joints, and some skin diseases, including ring- 
worm. Scented with oil of nutmeg and bal- 
sam of Peru it forms an excellent pomade for 
strengthening and restoring the hair. 

4976, Ointment for Old Sores, Ked 

recipitate, # ounce; sugar of lead, 4 onnco; 
amt alum, 1 ounco; white vitriol, + ounce 
or a little jess; all to be very finely pulver- 
ized; have mutton tallow mado warm, 4 
pound; stir all in, and stir until cool. Good. 

4977. Bitter-Sweet Ointment, Bark 
of bitter-sweet root, 2 ounces; cover with 
spirits of wine, and add, unsalted butter, 8 
ounces. Simmer and strain. Excellent for 
swelled breasts, tumors, ulcers, dc. It may. 


be applied twice a day, 

8. Astringent Ointment. Tritn- 
rate 1k drachms powdered catecht with 2 
fluid drachms boiling water; add, gradually, 
Uf ounces spermaceti ointment, ‘continuing 
the trituration until the mass concretes. This 
is an excellent dressing for sores and ulcers, 
especially during hot weather. 

79. Neuralgia Ointment. Tako 2 
drachms each of cyanide of potassium, and 
chloroform, and make into a salve with 1 
ounce lard, for external application. 

4980. ' Ointment of Lead. Take of 
olive oil, 4 pint; white wax, 2 ounces; sugar 
of lead, '3 drachms. Let the sugar of lead, 
reduced to a fine owder, be mbbed with 
some of the oil, and added to the other in- 
fredients previously melted together, stirring 

till quite cold. This cooling astringent 
ointment may bo used in all cases where the 
intention is to dry and skin over the part, in 


scalding, dc. 
4981. Zinc Ointment, Mix 1 ounce 
oxide of zinc and 6 ounces lard. This is 
astringent, desiccative, and stimulant; an 
excellent ‘and useful application for barns, 
excoriations, and skin diseases attended by 
discharges. 

4982. Chloroform Ointment for Neu- 

ic Pains. Mix 1 drachm chloroform 

With 1 ounce spermaceti ointment. (Sce No. 
4933.) This should be kept in a wide- 
mouthed, stoppered phial. 

4983, Belladonna Anodyne Oint- 
ment. Mix 3 drachms fresh and good extract 
of belladonna, + drachm powdered opium, 
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and 3 drachms lard. For neuralgia, &e., ap- 
ply with friction for 6 to 8 minutes. 

4984, Aconitine Ointment. Aconitine, 
16 grains; aleohol, 12 drops; olive oil, 4 
drachm; lard, L ounce, Rub the aconitine 
with the spirit, then add the oil by drops, and, 
after it is thoroughly mixed, pour in the lard 
rendered nearly liquid by heat; stir well 
until cold. .A smail portion is applied by the 
tips of tho fingers and gentle friction, in nene 
ralyic and rheumatic affections, &c. 

4985. Ointment for Sore Nipples. 
Glycerine, rose-water, and tannin, equal 

‘hts, rubbed together into an ointment, 
is very highly recommended for sore or 
cracked nipples. 

4986. Tannin Ointment for Piles. 
Tannin, 2 drachms; water, 2 fluid drachms; 
triturate together, and add lard, 14 drachms. 
An excellent application for piles. 

4987. Spackman’s Pile Ointment. 
Mix together 14 ounces carbonate of lead; 6 
grains sulphate of morphia; 1 ounce stramo- 
nium ointment (sce No. 4946); and sufficient 
olive oil to make into a salve. 

88. Ointment for Piles, Triturate 
8 grains morphia in 1 ounce melted sperma- 
ceti ointment (sce Nv. 4940), until the mor- 
phia is dissolved; then add’ 14 drachms of 
galls in impalpable powder, 12 to 15 drops es- 
fentinl ofl of dimonds, and stir until the mass 
is cool. 

4989. Pile Salve. Take 1 seruple pow- 
dered opium, 2 scruples flour of suipbor and 
Lounce of simplo cerate. (See No. 4932.) 
Keep the affected parts well anointed. Bo 
prudent in your diet, 

4990. Salve for Sore Breasts. Take 1 
pound tobacco, 1 pound spikenard, # pound 
of cumfrey, and boil them in 3 quarts cham- 
ver-lye till almost dry ; squeeze out the jnice, 
add to it pitch and bees’-wax, and simmer it 
over a moderate heat to the consistence of 
salye. Apply it to the part affected. 

4991. Iodide of Lead Ointment. An 
ointment of iodide of lead composed of 4 
parts iodide of lead, 4 parts chloride of ammo- 
nium, and 50 of lard, 1s either of a yellow or 
white color, according to the manner in which 
theso ingredients are brought together. When 
rubbed together dry, the color of the mixture 
is yellow; but when the chloride of ammo- 
nium, in order to facilitate the mixing, is first 
liquefied in a small quantity of water before 
being added to the iodide of Ivad, the yellow 
color of the latter disappears, owing to the 
formation of two colorless salts, the chloride 
of lead and iodide of ammonium. It is well 
in cases like these to adhere strictly to the 
directions of the prescription. (Hymael.) 

92. Ingall’s Iodoform Ointment. 
Dissulye # dravhin iuduform in sufficient ree- 
tified alcohol, and make into an ointment 
with 74 drachms lard. Todoform is exten- 

i ud successfully used in the treatment 
of syphilitic ulcers and rupia. The above 
formuls is the one adopted by Dr. Ingalls, 
attending surgeon of the Boston city hospital. 

4993. Carbolic Cerate. Melt together 
% ounces lard, and 24 ounces white wax; add 
+ ounce balsam of fir, and when it begins to 
evol, stir in } ounce carbolic acid. The addi. 
tion of balsam fir to this preparation corrects 
the disagreealils Gor of tbe acid, and renders 
it slightly adhesive, which is quite desirablo 
when used_as a dressing for burns, old sores, 
&e. (See No. 4996.) 

4994, Ointment of Tannata of Man- 
ganese. Mix 3 grains tannate of manganese 
with | troy ounce cold cream. (See No. 1125.) 
‘This isn good application for bad wounds. 

4995. Tartar Emetic Ointment. Take 
2 drachms potassiv-tartrate of antimony, and 
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rab it well into 1 ounce lard. This will. pro- 
duce an eruption on the skin very similar to 
smuall-pox in appearance. 

996. CarbolicSalve. Thereare differ- 
ent formule recommended for this salve, con- 
taining different amounts of carbolic acid ; 
the character of the disease will determine 
which to use. ‘The carbolic acid employed is 
the crystallized article, sold in bottles, and 
taken out by warming the latter in hot water, 
or the fluid resulting from the crystals, which 
are melted in warm weather, or are dissolved 
by absorbing a little water, when the bottles 
ate not perfectly stoppered. 

I. Take carbolic acid, 4 fluid drachm, and 
lard, Lounce. Triturate together in a porce- 
lain mortar. 

IL. Take carbolic acid, 1 fluid drachm, and 
lard, 3 ounces. Melt the lard ata gentle heat, 
add the carbolic acid, and triturate until the 
mixture is cold. 

III. Take carbolic acid, 1 fluid drachm, 
and ointment of white wax (sce Vo. 4939), 
7 drachms. Preparo as No. II. (See No. 


4993.) = é 

4997, Cerate of Savine, Moisten 3 
troy ouinces sayine in fine powder with 
ether; pack it firmly in a cylindrical per- 
colator, and displace with ether until the 
percolate passes nearly colorless, Evaporate 
spontaneously to the consistence of syrup, 
‘add it to 12 troy ounces resin cerate softened 
by a gontle heat, and mix thoroughly. 

4998. Sulphur Ointment. Mix to- 
ether Lounce sublimed sulphur and 2 ounces 


lard. 

4999, Itch Ointment. Washed sul- 

hur, 14 ounces; chloride of lime, 2 drachms ; 
Boge lard, 4 ounces. Mix and make into an 
ointment. 

5000. Cucumber Ointment. Take of 
oil of sweet almonds, 7 fluid ounces; sper- 
maceti, 18 drachms; white wax, 5 drachms ; 
glycerine, 1 fluid ounce; green cucumbers, 4 
pounds. ‘Cut the cucumbers in small pieces, 
mash them in a wedgwood mortar, let them 
macernto in their own liquor for 12 hours, 
express nnd strain; melt the almond oil, 
spermaceti, and wax together, by means 
of a water-bath; add to it the strained 
liquor, stirring constantly so as to incorporate 
the whole together. Set aside in a cool place 
(an ice-chest preferred) till it becomes hard, 
then beat with a wooden spoon, so as to sep- 
arate tho watery portion of the cucumbers 
from the ointment; pour off the liquor thus 
obtained, and mix the pyccuas with the 
ointment without the aid of heat, by work- 
ing it wilh the hands until it becomes thor- 
oughly incorporated. Pat up in 4-ounce 
jars, cover with o layer of rose-water, and 
sot aside ina cool place. 

5001. Foot-Rot Ointment. Lard and 
Vonico turpentine, 4 vunves of each; melt 
and add 1 ounce blue vitriol. Good for cows 
or sheep. 

6002. Cracked Hoof Ointment. 
and tallow, equal parts melted together. 

. ‘Compound Resin Cerute. Melt 
together 12 troy ounces cach of resin, suet, 
and yellow wax; 6 troy ounces turpentine, 
and 7 troy ounces fiax-secd oil. Strain 
through muslin, and stir constantly till cool. 
(U. 8. Ph.) This preparation, also known as 
Deshler’s Salve, should bo kept well protected 
from the air, a3 it is Hable to become tough 


by exposure, (U.S, Dis.) 

"5004. Egyptiacum Salve. Tako 14 
onnees verdigis, 14 ounces alum, $ ounce 
sulphate of copper, 4 ounce corrosive subli- 
mate, all in powder; boil over a slow fire 
with 24 ounces vinegar and $ pound honey 
until of a proper consistence. Stir up wel 
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before using. 

5. tian Ointment. A deter- 
gent application for foul ulcers, &c. Mix by 
heat and agitation, 10 parts verdigris, 1 part 
calcined alum, 14 parts strong vinegar, and 
32 parts thick purified honey. 

5006. Compound Gall Ointment. 
Rub together 6 drachms very finely pow- 
dered gall-nuts, 14 drachms powdered opium, 
and 6 ounces lard. 

5007. German Black Salve. Lard, 
24 parts; white oxide of zinc and Peruvian 
balsam, of each 3 parts; nitrate of silver, 
finely ‘pulverized, 1 part. This formula is 
taken from the Hamburg Pharmacopeia. 

5008. To Keep Ointment from Be. 
coming Rancid. About 2 per cent. of 
finely powdered gum benzoin, or a less 
quantity of benzoic acid dissolved in tho 
fatty matter by heat, will greatly retard, 
if not wholly prevent, the ointment from 
turning rancid. 

5009, Schacht’s Glycerine of Starch, 
or Plasma, he use of fatty matter as the 
vehicle for drugs in preparing ointments and 
cerates is sometimes open to objection. The 
remedies introduced are frequently insoluble 
in fat, which consequently acts to a certain 
extent in defending the skin from, instead of 
facilitating the perfect action of the remedy. 
aqueous remedies are difficult to mix with 
fat without soap or some otherwise needless 
addition, Another strong objection is tho 
tendency of fatty matter to become rancid 
in contact with the skin. Mr. G. F. Schacht 
proposes a substitute consisting of 1 fluid 
ounce pure glycerine and 70 grains starch 
powder. These are mixed while cold, and 
then gradually heated to about 240° Fahr,, 
constantly stirring; he gives this preparation 
tho name of plasma. This constitutes a basia 
whose consistence is good, and does not v: 
with changes of temperature; it is soluble in 
water, and may consequently be removed 
from tender surfaces with the greatest caso; 
it dissolves and thoroughly mingles with all 
materials that are soluble in water, and there- 
fore presents such remedies in the condition 
most favorable for absorption; and, lastly, it 
is not liable to rancidity. With plasma sub- 
stituted for fat, may be produced preparations 
corresponding to most of the cerates and oint- 
ments of the Pharmacopeia, but free from 
the special objections before alluded to. Tho 
plasma should be kept in a closely corked 
bottle. ‘Tho following plasmas are proposed 
by Mr. Schacht as improvements on the corro- 
sponding ointments of the Pharmacopeia. 

5010. Schacht’s Cunthurides Plasma, 
Evaporate the decoction of baaley flies toan 
extract, and mix with the plasma, using tho 
samo proportions as laid down for cantharides 
ointment. (See No. 5017.) 

5011. Schacht’s Mercurial Plasma. 
Mix 14 drachms starch with 6 fluid ounces 
glycerine, gradnally adding 12 ounces mercury, 
and stirring till the globules disappear. ‘Then 
add 6 fluid ounces glycerine, and heut to 240° 
Habr., constantly stimng. 

5012. Schacht’s Glycerinated Nitrate 
of Mercury. Take 1 drachm terbusic ni- 
trate of mercury, uud 1 ounve plasin. 

5013. Schacht’s Glycerinated Iodide 
of Potassium. Dissolve 2 drachms iodide 
of potassium in 2 fluid ounces glycerinc; 
add 140 grains starch, and heat to 240° Fahr. 

5014. Schacht’s Glycerinated Petro- 
leum. Rub 1 drachm petroleum with 70 

ins starch until quite smooth, then add 
gradually 1 finid ounce glycerine. 

5015. Glycerinated Iodine. This is 
recommended for loss of voice, and is com- 
posed of 16 grains of iodine in 1 ounce inodor- 
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ous glycerine. The addition of starch to this 
is not advisable, as it would convert the iodine 
into iodide of starch. 

5016. Narcotic Glycerole, for external 
use, applied on lint. ‘Take 1 part aqueous 
extract of opium, 4 parts extract of bella- 
donna, and 60 parts glycerine. 

5017. Cantharides Ointment, Infuse 
for 12 hours 1 ounce ayoirdupois of canthar- 
ides in 6 imperial fluid ounces olive oil in a 
covered vessel. Place the vessel in boiling 
water for 15 minutes, press through muslin, 
and add 1 ounce melted yellow was, stirring 
constantly till cool. (Br Ph.) 


Poultices. External applications, 
used to promote suppuration, allay pain 
and inflammation, resolve tumors, de. ‘They 
are generally prepared with substances capa- 
ble of absorbing much water, and assuming a 
pulpy consistence, so as to admit of their 
application to any surfuce, however irregular. 
ir curative action Principally depends on 
the liquids with which they aro moistened, 
and the heat retained by the mass. The ad- 
dition of a little lard, olive oil, or, still better, 
glycerine, to a poultice, promotes emollient 
action and retards hardening. A fold or two 
of lint dipped in hot water, either simple or 
medicated, and covered with o thin sheet of 
gutta-percha, or India-rubber cloth, to prevent 
evaporation, may often be conyeniently em- 
loyed instead of a poultice. Spongio-piline 
‘see No. 5039) is still better for this purpose 
than lint. ‘Tho following are the principal 
poultices, but others may be found by referring 
‘to the Index. 

5019, Bread Poultice. Take stale 
bread in crumbs, pour boiling water over it, 
and boil till soft, stirring it well; then take it 
from the fire, and gradually stir in a little 
glycerine or sweet vil, so as to render the 
poultice pliable when applied: 

5020, Slippery Poultice. Take 
® sufficient quantity of pulverized slippery 
elm bark; stir it in hot or warm milk and 
water, to the consistence of a poultice. This 
is a most efficacions poultice; is of almost 
universal application, and removes inflamma. 
tion sooner than any other. If tincture of 
myrrh be added, it is valuablo in boils, ulcers, 
carbuncles, &0. 

5021. Mustard Poultice. Take equal 
parts of ground mustard and ground flax-seed, 
and mix them thoroughly together, with 
barely enough of water to inake them of tho 
thickness of common paste. To prevent 
sticking, a little glycerine or sweet oil is to 
be added. The addition of bread crambs 
serves to diminish, that of a little vinegar to 
increase the irritating power of the mustard. 

5022. Strong Mustard Poultice. Mix 
the best English ground mustard with strong 
vinegar; spread it on a piece of book or 
tarleton muslin, to prevent its adhesion to the 
skin. Wet the part first with vinegar, and 
apply the poultice. 

5023. Linseed Poultice. Take of lin- 
seed, powdered, 4 ounces; hot water, $ pint. 
Gradually sprinkle the powder into, and stir 
well with aspoon. This is yood and conve- 
nient for many cases. It is preferable to the 
bread and milk poultice so much in use, as it 
is not so liable to become brittle and hard 
when dry. It is very uscful in carbuncle, 
obstinate inflammation, dc. 

5024. Currot Poultice. ‘ake of boiled 
carrots, bruised, 1 pound; flonr, 1 ounce; but- 
ter, 4 ounce. Mix them with a sufficient 
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quantity of hot water to forma pulp. This 
will be found a valuable application in ulcera- 
ted sores and swellings, scrofulous sores of an 
irritable kind, and many other inveterate ul- 
cers, 

5025. Poultice for Sprains and Bruis- 
es. Carbonate ammonia, 2 ounces; vinegar, 
2 pints; proof spirits, 3 pints. Mix the am. 
monia and vinegar; when the effervescence 
ceases, add the spirit. For inflammation of 
the joints, of some standing, mix with ani- 
seed meal, and use as a poultice twice a day. 
It is also valuable for sprains, bruises, and 
other injuries. 

5026. Charcoal Poultice. Linseed meal, 
3 pound; charcoal powder, 2 ounces; hot wa- 
ter, sufficient to give it the necessary consist- 
ence. Or: Soak 2 ounces bread in 4 pint 
boiling water; add to this, by degrees’ 10 
drachms linseed meal; and, ‘afterwards, 2 
drachms powdered fresh charcoal; then sprin- 
kle 1 drachm powdered charcoal’ on the sur. 
face of the poultice. This poultice is highly 
antiseptic; that is to say, it has great power 
in cleansing ulcers and correcting a tendency 
to mortification. The power is derived from 
the charcoal, which is remarkavle for its puri- 
fying energy. It should be frequently re- 
newed. Dr. Bird, in his work on the medical 
uses of charcoal, gives numerous proofs of thé 
efficacy of this application, Besides purify- 
ing aud healing, it conteracts the offencite 
smell arising from putrid sores, 

5027. Yeast Poultice. Take of milk, 
blood-warm, 1 pint; Zeesty 2 gill. Stir in 
fino slippery elm bark, to form a ponitice. 
This is @ good antiseptic and refrigerant poul- 
tice. Applied to gangrenous ulcers, it is 
more efficacious than any others; it sooner 
arrests mortification, used with proper auxili- 
aries. It is also very serviceable in other 
species of inflammation, 

128. dian Turnip Poultice. Tako 
of the tops and roots of Indian turnip, if 


green; if dry, tho roots only; simmer in wa- 
ter, and add’ slippery elm bark sufficient to 
forma poultice. "This poultice ia used inthe 


treatment of scrofula with the best effect. Tt 
is superior to every other poultice in scrofula, 
in a stato of swelling and inflammation. 

5029. Potato Poultice. Boil tho com- 
mon potato, mash or bruise soft, and then stir 
in finely pulverized slippery elm bark. This 
poultice Pea beer iwsadeiti success in oph- 
thalmia (inflammation of the eyes) of an acute 
character, when other means have failed. 

5030, Goulard’s Poultice, It is thus 
made: Take 1} drachms extract of lead 
(solution of acetate of lead); rectified spirit 
of wine, 2 ounces; water, 12 ounces; bread- 
crumb, ‘sufficient to mako the whole into a 

roper consistence. ‘This poultice is an excel- 
Tent application to reduco swelling and inflam- 
mation, and to allay irritation. s 

5031. Lobelia Poultice. Linseed meal, 
+ ounce; slippery elm, 1 ounce; powdered 
lobelia, 14 ounces; ginger, 1 ounce; whiskey 
sufficient to make it. Good for all inflamed 
parts, as tho side in pleurisy, liver complaints, 
rheumatism, lumbago. i 

5032. Poultice for a Fester. Boil 
bread in lees of strong beer; apply the poul- 
tico in tho general manner. This has saved 
many a limb from amputation. 

5033. Alum Poultice. Take of alum, 
in fine powder, 1 drachm avoirdupois, and 
the white of 2’ eggs; shake them together 
until they coagulate. Formerly much used 
in broken chilblains, chaps, sore nipples, 


chronic inflammation of the eyes, &¢., ap- 
ied on linen, and covered with a piece of 
ina muslin. 

5034, Hemlock Poultice. Make a 
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oultice of 4$ ounces linseed meal in } pint 
Boiling water; spread on its surface 1 ounce 
extract of hemlock softened with a little hot 
water. ‘This is an anodyne application for 
irritable and painful cancerous, scrofulons, 
and syphilitic sores, tumors, &c. 

5035. Gout Poultice. Dissolve 6 
drachms balm of Mecca in 16 ounces rectified 
spirit; noxt digest for 48 hours, 1 ounce each 
of red cinchona bark, sarsaparilla, and sage, 
and 4 ounce saffron, in 32 ounces rectified 
spirits; filter this, mix it with the solution of 
balm of Mecca, and add twice their weight of 
lime-water. Sprinkle 2 fluid ounces on the 
surface of a hot linseed meal poultice, large 
enough to surround the affected part. 

6. Soap Poultice. Dissolye 1 ounce 
seraped or sliced white soap in 3 pint boiling 
water, and mix with sufficient bread to make 
& poultice. This is good for scalds and 
burns. 

5087. Vinegar Poultice. Soak bread 
in vinegar and apply cold; for bruises, ex- 
travasations, black-eyes, &c. 

5038. Chlorinated Poultice. Mix 
gradually 4} ounces linseed meal with 6 fluid 
ounces boiling water; add 2 fluid ounces of a 
solution of chlorinated soda (chloride of so- 
dium), applied to foul ulcers, de, 

5 Spongio-piline, This is the 
name of a very ingenious contrivance, recent- 
ly introduced abroad, which may be used 
either as a poultice or axa means of fomenta- 
tion. It consists of wool and small particles 
of sponge, apparently felted together, and 
attached to a skin of India-rubber. It is 
about halfan inch in thickness. It will be 
found of great value and convenience for 
cither of the purposes referred to. It retains 
heat for a considerable time, and vinegar, 
laudanum, camphor, bartshorn, ete., can’ be, 
by its means, placed on the skin, accompani. 
ed by heat and moisture, much moro readily, 
and with greater cleanliness, than by means 
of ordinary poultices. 


Piasters, External applications that 
possess sufficient consistence not to 
adhere to the fingers when cold, but which 
become soft and adhesive at the temperaturo 
of the human body. Plasters are chiefly 
composed of unctuous substances united to 
metallic oxides, or to powders, wax, or resin, 
‘They are usually formed whilst warm, into } 
pound rolls about 8 or 9 inches long, and 
wrapped in paper. When required for use, a 
little is melted off the roll by means of a 
heated iron spatula, and spread upon leather, 
linen, or silk. The less adhesive plate 
when spread, are usually surrounded with a 
margin of resin plaster, to cause them to 
adhere. In the preparation of plasters, tho 
heat of a water-bath, or steam, should bo 
alone employed. 

5041. To Spread Plasters. Inspread- 
ing plasters convenience requires and neat- 
ness demands an uncoated marginal edge. 
This is usually secured by pasting strips of 
paper along ae edges of the skin or other 
material used, and removing them after tho 
reading of the plaster is affected. It is 
just here that a practical difficulty frequently 
arises. ‘The paper edges are liable, from dry- 
ing of the paste, to adhere so strongly that 
either paper or skin will give way upon an 
attempt at their removal; the application of 
water will then be necessary to soften the 
attachment, and the final results may be ex- 
pected to present a daubed and uncleanly 
aspect. This difficulty may be entirely 
avoided by applying fo the paste brush a 
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little glycerine before the adjustment of the 
marginal strips. (Ebert). 

5042. To Prevent Plasters from 
Adhering to Paper. It is recommended 
to dust the latter over with powdered French 
chalk. If apiece of thin paper, moistened 
with olive ei and then wiped dry, be laid 
over a plaster, it will prevent adhesion to the 


wrapping paper. 

5043. Litharge, Lead, or Diachylon 
Plaster. Take 5 pounds litharge in very 
fine powder, 1 gallon olive oil, and 1 quart 
water. Or: 5 ounces litharge, 12 finid ounces 
olive oil, and 8 fluid ounces water. Unless 
the oil is fully 24 times the weight of tho 
litharge, the plaster soon gets hard and non- 
adhesive. Put the water and litharge into a 
perfectly clean and well polished tinned cop- 
per or copper pan. mix them together with a 
spatula, add the oil, and boil, stirring con- 
stuntly until the plaster is sufficiently hard 
when thoroughly cold. ‘This process usually 
occupies from 4 to 5 hours. The operation 
i ‘bo completed in from 20 to 30 minutes 
by adding to the litharge and water } pint 
colorless vinegar, for each pound of litharge 
enyploved, previous to adding the oil. 

5044. Mahy’s White Lead Plaster. 
Boil together 1 pound pure carbonato of lead, 
32 fluid ounces olivo oil, and sufficient water, 
constantly stirring until perfectly incorpora- 
ted; then add 4 ounces yellow wax, and 1+ 
pounds lead plaster; when theso arc melted, 
and the mass somewhat cooled, stir in 9 
onnces powdered orris root. This isan appli- 
cation much used for inflamed and excoriated 
surfaces, bed-sores, burns, &c. 

6045. Deschamps Plaster. Fasten a 
pises of fine muslin, linen, or silk, toa flat 

oard; give it o thin coating of smooth, 
strained flour paste. When dry, apply 2 coats 
of colorless gelatine, made ‘into size with 
warm water. This is said to be superior to 
the ordinary court plaster. 

5046, Adhesive Resin Plaster. Resin 

aster, spread upon muslin, forms the well- 
nown’ Strapping or adhesive plaster, so ex- 
tensively used for protecting raw surfaces, 
supporting parts, dressing ulcers, retaining 
tho ips of recent cuts and wounds in contact, 
de. It is gently stimulant, and is thought to 
assist the healing process; it is also employed 
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a3 a basis for other plasters. Mix by a mod- 
erate heat, 1 onnce resin with A onnees 
litharge plaster. (Sce No. 5043.) Or: 4 ounces 


resin, and 2 owiwes powdered custile soup, 
with 2 pounds litharge plaster. 

047. Cancer Plaster. White oak- 
bark, 4 ounces; bruise it well, and add urine 
sufficient to cover it. Infuse four days, boil 
it till it becomes as thick as molasses. ' Add 
2 ounces honey and 2 ounces strained tur- 
pentine gum. 'To make this plaster caustic, 
Tad d drochme white vitriol, Bproad on soft 
leather or linen. It may be applied to all 
Kinds of nleors and Whito swellings. For can- 
cers it is invaluable. 

5 odyne Plaster. Melt an 
ounce of adhesive plaster, or diachylon (see 
No. 5043), and, whilst cooling, adda dracl 
of powdered opium, und the same quantity of 
camphor, previously dissolved in a small 
quantity” of olive oil. | Spread on leather. 

is soon relieves an acuto local pain, Or: 
Powdered opium, + ounce ; resin of the sprace 
fir, powdered, 3 ounces ; lead plaster, 1 pound. 
Melt the plaster and resin together, then add 


the opium and mix the whole. Useful for 
rheumatic pains. 
5049, Strengthening Plaster, Lith- 


arge plaster, 24 parts; white resin, 6 parts; yel- 
low wax and olive oil, of each 3 parts; red 
oside of iron, 8 parts. Let the oxide be rab- 
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bed with the oil, the other ingredients added, 
melted, and mix the whole well together. 
‘This is an excellent plaster for relaxation of 
the muscles and w s of the joints arising 
from sprains and bru ‘The plaster spread 
over leather should be cut into strips 2 inches 
wide, and strapped firmly round the joints, 

5050. Cough Plaster. tile soap, L 
ounco; lead plaster, 2 drachms; sal-ammoniac, 
1drachm. Melt the soap and lead plaster to- 
gether, and add the ammoniac when the mis- 
furo is nearly cold. This plaster must be 
applied to tho chest immediately after it is 
spread, and must be renewed every 24 hours. 
Tk is often of great service in whooping-cough 
‘and coughs of an asthmatic character. 

5051. Resolvent Plaster. Purified 
ammoniac, 1 pound; purified mercury, 3 
ounces; sulpouretted oil, 1 fluid drachm. The 
mereury must bo rubbed with the sulphuret- 
ted oil till tho globules disappear, and the 
ammoniac, previously melted, added gradually, 
and the whole nixed together. ‘This plaster 
has great efficacy in promoting the absorption 
of glandular swellings and indolent tumors. 
Tt is of much use a3 an application to 
corns aud bunions. It can be obtained from 
the aputhecary, and is usually known as the 
plaster of ammoniac and mercury. 

5052. B dy Pitch Plaster. Melt 
together 2 pounds strained burgundy piteb, 
I pound prepared frankincense, and 4 ounces 
each yellow resin and bees’-wax; add 2 fluid 
ounces each olive oil and water, and 1 ounce 
expressed oil of rntmeg ; stir constantly until 
evaporated to a proper consistence, 

53. Blister or Cantharides Plas- 
ter. Melt together 74 ounces each yellow 
wax and suet; 6 ounces lard, and 3 ounces 
resin; when mixed, remove from the fire, and, 
a little before they concrete, sprinkle in and 
mix Shoroaanly. 1 pound very fincly pow- 
dered cantharides, 

5054. Strong Blistering, or Canthari- 
des Plaster. ix at a heat below 2122 
Fahr., 44 ounces Venico turpentine, 3 ounces 
each of burgundy pitch and cantharides, 1 
ounce bees’-wax, } ounce finely powdered 
verdigris, and 2'drachms each of powdered 
mustard and black pepper. 

5055. Warm Plaster. For this plas- 
ter, take 1 part of blistering plaster, and of 
burgundy pitch 14 parts; mix them by means 
of a moderate heat. ‘This plaster js stimu- 
lant, slightly irritating the skin, and is of use 
in. ordinary coughs aud whouping-cough, 
sciatica, and other local pains. 

5056. Homeopathic Mustard Plas- 
ter. For chrouic iuflummation, colds, coro 
throats, inflammations of the lungs, liver, and 
bowels, sprains, &c. Tako 1 part by measuro 
of mustard; 6 parts flour; and 5 of Indian 
meal. Mix the mustard in a little hot water, 
and, when smooth, add about are boiling 
water, and when all is dissolve in tho 
flour, and then tho meal, thoroughly; adding 
more boiling water if necessary. Spread on & 
thick cloth double folded, to retain heat and 
moisture. Cover with mosquite netting, or 
lace, and nothing closer, sew around tho 
edges, upply lo the painful spot; fasten with 
bandages, and wear till dry, or for 24 honrs, 
and then put on a fresh one. Continue to 
renew there for 1 or 2 weeks, When tho skin 
becomes too tender, add 1 more spoonful of 
flour and meal cach. When these plasters 
can no longer be borne, use powdered ginger 
instead of mustard, and then finish with plain 
Indian meal poultice alone. ( Leggett.) 

5057. ie Best Mustard Plaster. 
Take a piece of wasta linen, and, if crumpled, 
iron it smooth; or fre will do. Procure a 
sumull quantity’ of black mmstard seed, and 
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bruise it to a coarse powder, in a pestle avd 
mortar or otherwise. Spread over the liner a 
thin solution of gum, and sprinkle the powder 
equally over it. Dry in awarm place, When 
wanted, plasters may he cut of any’ size or 
shapo; ‘and when applied should be momen- 
tarily dipped in tepid water, and tied over tho 
affected part with a bandage. ‘These plasters 
are more simple, clennly, and effective than 
the ordinary mnstard poultices. This pre- 
paration may be had at tho drug stores, 
made in 3 different strengths, No. 1 being 
the most powerful. 

5058. Court Plaster. This plaster 
is merely a kind of varnished silk, and its 
mannfacturo is very easy. Bruise a sufficient 
quantity of isinglass, and let it soak in a little 
warm water for 24 hours; expose it to heat 
over tho fir till the greater part of the water 
is dissipated, and supply its place by proof 
spirits of wine, which will combine with the 
isinglass. Strain tho whole through a piece 
of open linen, taking caro that the consistence 
of tho mixture shall bo such that, when cool, 
it may form a trembling jelly Extend a 
piece of black or flesh-colored silk on a 
wooden frame, and fix it in that position by 
means of tacks or twine. Then apply the 
isinglass (after it has been rendered liquid by 
& gentle heat) to tho silk with a brush of fine 
hair (badgers’ is tho best). As soon as this 
first coating is dried, which will not be long, 
apply a second; and afterwards, if the article 
is to be very superior, o third. Whon the 
whole is dry, cover it with two or three coat- 
ings of the balsam of Peru, This is the 

wine court plaster. It is pliable, and 
never breaks, which is far from being the case 
with spurious articles sold under that_name. 

5059. De Rheims’ Healing Paper. 
Make a strong tincture of capsicum-pods by 
steeping them for several days, in o warm 
place, in twico their weight of rectified spirits 
of wine. Dissolye gum-arabic in water to 
about the consistency of molasses. Add to 
this an equal quantity of tho tincture, stirring 
it together with a small brush or a large 
camel's-hair pencil, until they aro well incor- 
porated. The mixture will bo cloudy and 
opaque. Tako sheets of sill or tissue-paper ; 
give them with tho brush a coat of the mix: 
ture; Iet them dry, and then give another; 
let that dry, and; if tho surface is shining, 
there is enough, of the peppered gum; if 
not, give a third coat. Thi: paper, applied 
in tho como way as court plaster to chil- 
blains that aro not broken, and burns that 
are not blistered, speedily relieves the itchin; 
and the pain. ‘It acts like a charm, ani 
effects a rapid cure. The same with cuts and 
discolored bruises. It likewise allays rheu- 
matio pains in tho joints. Its great value is 
that, besides acting as ordinary sticking-plas- 
ter, it abates suffering and hastens the process 
of healing. 

5060. Cooley's Corn Plaster. In a 
piece of card, cut a round hole the size of the 
central portion of the corn; lay the card on a 
Picoo of adhesive, plaster, and warm the spot 
of plaster exposed by the hole in the card, by 
holding o hot iron ncar it for a second or 
two; then remove the card and sprinkle some 
finely powdered nitrate of silver on the warm 
spot of tho plaster. When cold, shake off the 
loose powder, and apply to tho com. ‘Two 
or three applications seldom fail to cure. 

5061. Carbolic Plaster. Carbolic gly- 
cerine, 34 parts by weight; prepared chalk, 
94 parts. well by kneading, and enclose 
in elosely-stuppered jars. 

5062. Irritating Plaster. Rnil to- 

ther 1 pound tar, #ounce bargundy pitch, 
F canes Hhite pine turpentine, and 2 onus 
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resin. Finely powder 1 ounco each man- 
drake root, blood rout, poke root, aud Indian 
turnip. Stir these into the meited tar, &e., 
before it cools. ‘This plaster, spread on'mus- 
lin and renewed daily, will raise a sore, which 
is to be wiped with a dry cloth, to remove 
matter, &e, The sore must not be wetted. 
This is a powerful counter-irritant, for re- 
moving internal pains, and in other cases 
where un irritating plaster is necessary, 


argles aro simple remedies well 
adapted to domestic practice in sora 
throats of various kinds, According to the 
nature of the ingredients of which they aro 
made, they ullay irritation and inflammation, 
invigorate the membrane lining the mouth 
and throat, and promote seppuration. Tho 
particular purpose for which they are required 
ought to be kept in view in their preparation. 
Potassa Gargle for Sore 
Throat. Strong sage tea, 1 pint; strained 
honey, 2 table-spoonfuls; chlorate of potassa, 
1 teaspoonful; mix and use as often as ne- 
cessary, being careful to shake before using. 
-\lso poultice the throat with hops and warm 
vinegar. Brewers’ yeast substituted for the 
chlorate of potassa’ makes a very effectual 
argle, 
5 5065. Gargle for Sore Throat. Very 
strong sage tea, 4 pint; strained honey, com- 
mon salt, and strong vinegar, of each 2 table- 
spoonfuls; cayenno (pulverized), 1 rounding 
tea-spoonful; steeping the cayenne with the 
sage, strain, mix, and bottle for use, gargling 
from four to a dozen times daily, according to 
the severity of the case. 
5066, Carbolic Acid Gargle. Used as 
a gargle for sore throat, attended with foul 
breath. ‘Tako 2 grains of the crystals to 1 ounce 


of water, 
5067. Gargle for Ulcerated Sore 
Throat. Water, $ pint; decoction of Pern- 


vian bark, } pint? sulphate of zine, 1 drachm. 
Mi: 


x. 

5068, Gargle for Inflammation of the 
Throat. Puritied nitre, 2 drachms; barley 
water, 7 ounces; acetate of honey, 7 drachms; 
mix the ingredients. ‘To be used frequently. 

5069. Gargle for General Dom 
Use in Sore Throat. Take 3 tea-spoonfals 
vinegar, 2 tea-spoonfuls tincture of myrth, 2 
of honey, a glass of port wine, and 3 or 4 wine- 
glasses of warm water; mix all these ingredi- 
ents, and the -gargle is ready for use. A de- 
coction of the leaves of the black currant 
may, with good effect, be added instead of 
the warm water. This makes both a pleasant 
aud most useful gargle. 

5070.  Mucilaginous Gargle for In- 
flamed Throat. ‘Tincture of myrrh, 3 
drachms; mucilago of gum-arabic, 7 ounces. 
Mix. This garglo is of use in defending tho 
parts when the saliva is of an acrid character. 

5071. Gargle for Threatened Mortifi- 
cation of the Throat, Tincture of capsi- 
cum, 6 drachms ; honey of roses, 3 drachmns ; 
infusion of roses, § pint. Mix. Or: Tincture 
of capsicum, 6 drachms; infusion of Peruvian 
Lark, 5 ounces; port wine, 3 ounces. Mix. 

5072. Gargle to Promote Suppura- 
tion. Barley water and infusion of linseed. 
This garglo is tu bo used warm. It must bo 
kept in view that this mild gargle acts by 
softening the parts uf the throat, und hasten- 
ing the suppiration by its heat; and it is 
requisite, therefore, that the temperature of 
the gargle be kept up. 

6073, Carbolized Gargle for Diphthe- 
ria, Tonsilitis, &c. Curbolic acid, 20 min- 
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ims; acetic ueid, £ dx re 2 laid 
ounces; tineture of myrrh, 2 fluid drachn 
water, 6 fluid ounces. “The carbolic and acetic 
acids 'to be well shaken together before the 
other ingredients are added. (Charles Sedg- 
wick.) 


@Ustics, Subtances that corrode 

or destroy the texture of the skin and 

organized bodies. Their action is commonly 

led burning. The principal caustics em- 

ployed by surgeons are nitrate of silver, 

‘caustic potassa, sulphate of copper, red oxide 
mercury, and the nitric and acetic acids. 

5075. Vegetable Caustic. Bum oak 
or beech wood to ashes. Make a lye from 
them, and simmer it till it becomes rather 
thicker than cream; the eyaporation may be 
continued in the sun. Spread on leather when 
used, It is valuable in caucers, fistulas, scrof- 
eal and indolent ulcers, where there is proud 

lesh. 

5076. Medicated Lint. Dissolve 20 to 
30 grains nitrate of silver in 1 fluid ounce dis- 
‘tilled water; saturate 4 ounce of dry lint with 
the solution, and expose it in a saucer to the 
Tight and air until it becomes black and dry. 
eS corte Todine Paint; Iodine Caustic. 

2 of 


‘odide of potassium, 4 ounce avoirdu- 
} iodine. $ ounce; proof-xpirit, 3 ounces; 

issolve by agitation. Used as a paint in 
eases in which it is desired to appiy iodine, in 
8 strong form, locally; also as a caustic for 
core, weriay &c. (Soubeiran.) The tincture 
of iodine of the Pharmacopaia is, however, 
more generally employed ; but it is only of 
about one-third the strength of the above. 

5078. To Prevent Iodine from Stain- 
ing. By adding a few drops of liquid carbolic 
acid to the iodine tincture, the latter will not 
stain. According to Dr. Bogs, of the Indian 
Service, carbolic acid also renders the efficacy 
of tincture of iodine more certain. He re- 
commends the following formula, whenever 
injections of the latter are indicated: Aleo- 
holio tincture of iodine, 45 drops; pure liquid 
carbolic acid, 6 drops; glycerine, 1 ounce; 
distilled water, 5 ounces. In blennorrhea 
and leucorrhea, this mixture is said to be su- 
perior to tar-water. 

5079. Caustic for Corns. Take of 
anid terchloride of antimony and tincture of 
iodine, of each 2 drachms avvirlupois ; prot- 
iodide of iron, 7 grains; mix, and preservo it 
in well-stoppered phial. Applied, with care. 
Tro to four applications are said to effect a 


cure. 
5080, Convenient Vehicle for the 
Application of Nitrate of Silver. At 
University College Hospital (London) they 
have adopted the plan of dissolving nitrate 
of silver in nitrous ether; it can then be 
read with a camel’s-hair brush over a sur- 
‘and the ether immediately evaporates. 


ubefacients. Substances or 

‘agents, which, when applied for a cer- 
fain time to the skin, occasion a redness and 
increase of heat without blistering. They 
act as counter-irritants. Mustard or pow- 
dered ginger, made into a paste with water, 
hartshorn and oil, and ether or aleohol (when 
their evaporation is prevented), are among 
this class of remedies. 

5082, Counter-Irritants. Substances 
applied to the surface of the body to establish 
a secondary morbid action, with the view of 
relieving one already existing. Those best 
known are blisters, mustard poultices, barts- 
horn and oil, and liniment of ammonia. 


DECKS 


5083, Blistering Tussus. 
tering compositi 
mon cantharides | 
cleanliness, effi 
and their heing le 
ive irritation. 

084. Strong Blistering Tiss 
Powdered cantharides is exhausted wi... »i 
phurie ether by percolation (see No, 4 
the resulting reduced to the cur: 
ence of mol: by distillation; the extre ct 
is then mixed vice its weight of yelluw 
wax, melted by avery gentle heat, and spread 

vaxed clot! 
Blistering Tissue. Digest 3 
drachms powdered cantharides in 1 ounce 
ether for a day or two; decant and add 4 
drachms sandarach, 2 wrachms mustic, } 
drachm turpentine, and 10 or 12 drops oil of 
lavender ; mix and spread as above. 

5086.’ Blistering Tissue. Mix 2 parts 
acetic extract of cantharides, and 1 part 
each of resin cerate and bees'-wax; use as 
before. 

5087. Blistering Plaster. Infuse 3 
drachms powdered caniharides in 4 ounces 
acetic ether for 8 days; decant and evaporate 
as in No. 5084; then add 4 drachms resin, 
and spread on court plaster. 

5088. ement of Blisters, 
Spread the plaster thinly on paper, or linen, 
and rub over it a few drops of olive oil. In 
this way the blister acts speedily, and with 
eae aaa than usual. 

. To Camphorate Blisters. M. 
Deschamps d’Avallon has suggested, when it 
is desirable to camphorate a blister, it may bo 
readily accomplished by dropping on its sur- 
face a few crepe of a saturated solution of 
camphor in chloroform, made by adding 
2 parts of the latter to 4 of the former. 
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‘Belsams. Balsams aro somi-liquid 
resinous substances, having for the 
inost part the consistence of honey. Some, 
however, are solid, and the greater number 
harden by exposure to the air and age. The: 
are generally aromatic, soluble in alcohol, 
partly soluble in ether, and not at all so in 
water. Their usual constituents are resin 
and benzoic acid, mixed with a large portion 
of aromatic essential oil. Some of the sub- 
stances falsely called balsams contain nu ben- 
zoic acid, as the balsam of copaiba, &e.; and 
many preparations, from the presumption 
that they possess balsamic qualities, have also 


received this name, 
6001. Friar’s or Jesuit’s 
Drops. Take gum benzvia, 6 ‘ounces; 


strained sturax, 2 ounces; pulverized aloes 
and myrrh, each 4 ounce; balsam Peru, 1 
ounce; balsam tolu, 2 ounces; extract’ of 
Tiquorice, 2 ounces; aleohol, 2 quarts. Let it 
stand for 2 weeks, with occasional agitation, 
and filter the whole through paper. A good 
application for wounds and ents; and as such 
was very effectual in the hands of the old 
friars. Internally, it is stimulant, expector- 
ant, and anti-spasmodic, and is’ useful in 
asthma, catarrh, consumption, and lan- 
guid circulation. Dose, 4 a drachm on loaf 


sugar. 

Bose. Balsam of Horehound. Dis- 
solve 2 ounces each extract of horehound 
and extract of liquorice, in 4 pint hot water ; 
when cold, add % pint’ paregoric, 6 ounces 
oxymel of squills, 2 ounces tincture of ben- 
zoin, and 10 ounces honey. Mix well and 
strain through flannel. Dose for an adult, + 
to 1k tea-spoonfuls, accompanied by a doso or 
two of aperient medicine. 
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5093. Balsam of Honey. Balsam of 
tolu, L ounce; gum storax, 1 drachm ; puri- 
fied opium, 15. grains; best honey, 4 ounces; 
rectified spirits of wine, L pint. Digest them 
together for a week, and strain the liquor. 
‘This prescription is of great use in colds and 
habitual coughs, unaccompanied by feverish 
symptoms. ‘The dose is from 1 to 3 tea- 
spoonfuls occasionally. 

5094. Balsam Young shoots of 
fir (collected in March), 2 pounds; rectified 
spirit and water, of each 5 pints. Bruise the 
fir-shoots and macerate in the spirit and water 
for 3 or 4 days, then distill 1 gallon. Or: Mix 
together rectified spirit, 8 ounces; oil of ju- 
niper and acne tincture of benzoin, of 
each 1 ounce; agitate well and filter. Stim- 
ulant and diuretic; also used for sprains and 
bruises. 

5095. Glycerine Balsam. This is de- 
signed to whiten and soften the skin, remove 
roughness, chaps, chilblains, and irritations 
from common causes. Take pure white was, 
1 ounce; spermaceti, 2 ounces; oil of al- 
monds, 9 ounces. Melt together by a moder- 
ate heat in a glazed earthenware vessel, and 
add puro glycerine, 3 ounces; balsam of Peru, 
4onnce. Tho mixture is to be stirred until 
nearly cold, and then poured into pots. In- 
stead of balsam of Peru, 12 or 15 drops of 
attar of rose may be employed. 

Universal Wound Balsam. 
Gum benzoin, in powder, 6 ounces; balsam of 
tolu, in powder, 3 ounces; gum storax, 2 
ounces; frankincense, in powder, 2 ounces; 
gum myrrh, in powder, 2 ounces; socotrine 
aloes, in powder, 3 ounces; alcohol. 1 gallon. 
Mix them all together and put them in a 
itigester, and give them a gentle heat for 3 or 
4 days; then strain, 30 or 40 drops on a 
Jump of sugar may be taken at any time, for 
flutaloncy or pain at the stomach ; und in old 
age, whero nature requires stimulation. ‘This 
valuablo remedy should be kept in e fam. 
ily ready (ur uso; it cannot be surpassed as an 
application for cuts and recent wounds, and is 
equally good for man or animals, 

5097, Pectoral Balsam. Tincture of 
tolu and compound tincture of benzoin, of 
each 2 ounces; rectified spirit, 4 ounces; 
mix, As a pectoral in coughs and colda, 
Dose, L tea-xpoonful. 

5098, odyne Balsam. Tako of 
whito soap, | ounce; opium, unprepared, 2 
drachms; rect pirit of wine, 9 oune 
digest them together by a gentle heat for 
days; then strain off the liquor, and add to it 
3 drachins of camphor. This balsam is of 
service in violent sprains and rheumatic com- 
plaints, when not attended with inflamma- 
tion, It must be rubbed with a warm hand 
on the part affected, or a linen rag moistened 
with it, and renewed every third hoor till 
the pain abates. 

5099, Balsam of Turpentine. Melt 
by a gentle heat black resin, 1 pound; remove 
the vessel from the fire and add oil of tarpen- 


tine, 1 pint. 

5100. Canada Balsam. This balsam 
is the product of the Canadian balsam fir, a 
tree of very common growth in Canada and 
the State of Maine. When fresh, it has the 
consistence of thin honey, an agreeable odor, 
an acid taste, and a pale yellow color, nearly 
white, It should be perfectly transparent, 
and soluble in rectified oil of turpentine, with 
which it forms a beautiful glassy and color- 
less varnish, which is much used for preparing 
a semi-transparent copying-paper. A facti- 
tious kind is sold, but is wholly deficient of 
some of the properties of the genuine balsam. 

5101, ‘actitious Canada Balsam. 
Dissolve 3 pounds of clear yellow resin in 1 
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gallon of oil of turpentine; then add 3 pint of 
pale linseed oil, and 4 ounce each of essence 
of lemon and oil of rosemary. 

5102. Factitious Balsam of Tolu. 
Dissolve orange shellac and gum benzoin, of 

1 pound, in coarse powder; in rectified 
spirit, npond (in a close vessel); filter and 
distill off the spirit until the residaum has a 
proper consistence, then add a few drops of 
the oils of cassia and nutmeg, dissolved in a 
little essence of vanilla. Or: Take of balsam 
of tolu, 4 ounces; whito resin, 16 ounces; 
sheep’s suet, 1} ounces, or sufficient to make 
it soft enough, according to climate or season. 

5103. To Detect Factitious Balsam 
of Tolu. ‘The genuine balsam is perfectly 
soluble in alcohol, forming a transparent s0- 
lution. By exposure to the air it becomes hard 
and brittle. Tt is frequently adulterated, in 
which case it has a weaker smell, is less solu- 
ble in alcohol, and the tincture formed with 
that fluid is opaque. 

5104. Factitious Balsam of Copaiba. 
Powdered gum benzoin, 4 ounces; castor oil, 
1 gallon; yellow resin, 3 pounds; balsam of 
Canada, 2" pounds; oil of juniper, 2 ounces; 
oil of savine, 1 ounce; essences of orange and. 
lemon, of each $ ounce. Melt the resin, then 
add a little of the castor oil and the powdered 
benzoin, and withdraw the heat; when well 
mixed add the remainder of the castor oil, 
and, when nearly cold, the essences; mix 
well, and filter through a Canton flannel bag, 
adding a little coarsely omdered chareoal. 

5105, Imitation Balsam of Copaiba. 
Palsaun of Canada, 8 pounds; yellow resin, 2 
pounds; castor oil, 3 pounds; oil of juniper, 
Prounes; essential oil'at almonds, 13 dropas 
oil of savine, 20 drops. As above. 


copaiba balsum, that have from time to time 
been circulated in the drug trade. For the 
mode of distinguishing such compounds from 
tho rHY balsam, see next receipt. 

5107. To Detect Factitious or Re- 
duced Balsam Copaiba. Chevallier recom- 
mends the following test: Place a drop of the 
balsam on a piece of unsized paper, and heat 
it until all the essential oil be expelled; it 
should then form a semi-transparent, well- 
defined spot; but if the balsam has been 
adulterated with a fat oil, it will be surrounded 
by an oily areola. According to Planche, the 
pure balsam, when shaken with liquid ammo- 
nia specific gravity .965, becomes clear and 
transparent ina few moments. Vigne says: 
24 parts pure balsam with 1 part liquor of 
ammonia, form a transparent mixture, which 
may be heated to 212° without becoming 
opaque. Boiled with 50 times its weight of 
water for 1 hour, it should lose at Jeast half its 
weight. 

Dr. Hager recommends the following sim- 
ple mode as very reliable for detecting adulter- 
ation of copaiba balsam with entine oil: 5 
or 6 drops of water and about 1 of the 
balsam are mixed in a small porcelain dish 
with as much litharge as will make a thin 
ointment. This mass, at the common sum- 
mer temperature, exhales the characteristic 
‘odor of oil of turpentine, even if the balsam 
is adulterated with ouly 10 per cent. of the oil. 
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5108. Factitious Balsam of Peru. 
Balsam of tolu, L pound; gum benzoin, 3 
pounds; liquid storus, 1’ ounce; sufficient 
rectified spirit. The gum benzoin in coarse 
powder is dissoived in a little of the spirit, 
and then mixed up with the balsam of tolu 
and storax, adding as much spirit as is neces- 
sary to reduce it toa proper consistence, 

5109. Reducer ‘Balsam of Peru. 
Balsam of Pera, 3 pounds; balsam of tolu, 2 
pounds; rectified spirit enough to reduce it to 
& proper consistence. As above. Or: Bal- 
sam of Peru, 3 pounds; gum benzoin dis- 
solved in the least quantity of spirit possible, 
Lpound. As above. 

110. To Detect Factitious or Re- 
duced of Peru. Genuine balsam 
of Peru should possess the following charac- 
teristics: It should have a consistence and 
appearance resembling molasses, and an aro- 
matic odor between that of benzoin and va- 
nilla. Tt should be entirely solublein alcohol. 
It should undergo no diminution in yolume 
when agitated with water. 1000 parts of the 
balsam should saturate exactly 75 grains of 

yure crystallized carbonate of soda. {ts speci- 
o gravity should not be Jess than 1.150, nor 
moro than 1,160. 

5111. Factitious Balm of Gilead. 
Also cailed Baume de la. Meeque. Gum 
benzoin, 1 pound; resin, 4 pounds; vil lemon, 
Tosemary, caraway, of euch 4 ounevs; alcohol, 
sufficient quantity, till of propor consistence, 
Or: 4 ounces gui benzoin may be dissolved 
by heat in Lt pound Canada balsam, and to 
the mixture, when cold, } ounce each of the 
oils of rosemary, lemon, and cassia, added, 

5112. Hoffmann’s Life Balsam, found 
in Continental Pharmacopaias under the namo 
Mistura oleoso-balsamica, aud other titles, is 
prepared us follows: Tako 1 fluid ounce each 
of the oils of lavender, cloves, cinnamon, 
thyme, lemon peel, and mace; 3 fluid ounces 
each vil of bergamot and balsam Pera; and 5 
pints alcool. ‘The oils and balsam are grad- 
ually added to the alcohol, the whole well 
shaken and allowed to rest for a few days ina 
cool place, when it is filtered and ready for 
use, Different European Pharmacopmins vary 
from each other somewhat in the proportion 
of tho vils. 

5113, Nervine Balsam or Baume 
Nerval. Expressed oil of mace, and pre- 
pared ox-martow, of each 4 ounces: melted 
together; oil of rosemary, 2 drachms; oil of 
cloves, 1 drachm; camphor, 1 drachm; bal- 
sam of tolu, 2 drachms; the last two dissolved 
in rectified spirit, 4 fluid drachms; and the 
whole stirred till cold. 

5114. Balsam of Sulphur. Boil to- 
gether in a vessel, tightly covered, 1 part flaw- 
ers of sulphur and 4 parts olive oil, until 
they assume the consistence of a thick bel- 


sam. 
5115. Balm of Rakasiri. Oil of rose- 
mary dissolved in common gin. 
5116. Balsam de ‘Malta, Gun benzoin, 
tered gum aloes, 1 ounce; alcohol, 2 pints. 


ONICS, Meiicines that increase tho 

tone of the muscular fibre, and impart 
vigor to the system. The principal mineral 
tonics are iron, zinc, copper, silver, arsenic, 
bismuth, mercury, and the mineral acids. ‘The 
principal vegetable tonics are cinchona or 
Peruvian bark, cinchonine, quinine, the vege- 
tablo bitters, and some of the aromatics. Of 
the above, iron, bark, and its preparations, and 
the aromatic bitters, are those generally em- 
ployed, and which prove most genial to the 
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constitution. 

5118, Stomachic Elixir. Pare off the 

thin yellow rinds of 6 large orauges, and put 
them ins quart bottle with 1 otince gentisn 
root, scraped and sliced, aad $ drachm cochi- 
neal. Pour over these ingredients a pint of 
brandy; shake the bottle well several times 
during that and the following day; let it 
stand 2 days more to settle, and clear it off 
into bottles for use. Take 1 or2 tea-spoonfula 
morning and afternoon, in a glass of wine or 
in acup of tea, This elegant preparation is 
a most valuable tonic. 
6119. Stomachic Elixir, Gentian root, 
ounces ; bitter oranges, sliced, 1 ounce; Vir- 
ginia snake-root, § ounce. Bruise, and infuso 
for 4 days in 1 pint of brandy; then add 1 
pint of water. A wine-glassful to be taken 
occasionally, Good for flatulency, indigestion, 
want of appetite, de. 

5120, Tonic Infusion. 
sliced. $ ounce; dried orange 
coriander seeds, bruised, of eac! 3 
boiling water, 12 ounces. Macerato for an 
hour in a lightly covered vessel, and strain 
the liquor. ‘This infusion is often most bene- 
ficially employed in general debility, chronic 

rout, indigestion, and other ailments. The 
dose is from 1 to? unees taken 3 or 4 times 


Gentian root, 
peel: braised, 


a day. 

121, Infusion of Calumba. Calumba 
root, 1 drachm; bviling water, } pint. Mace- 
rate for 4 hours and strain, adding afterwards 
+ ounce of spirit of cinnamon. Tho dose is 
1s or 2 ounces. Tt is an excellent tonic, and 
ig hold in high esteem by many eminent phy- 
sicians, who employ it in the latter stage of 
diarrhea, bilious intermittent fever, and puer- 
poral fever. It is also a goud preparation for 
allaying the nausea and vomiting which often 
accompany pregnancy. 

6122. Orange Tonic. Orange peel, 1 
ounce; chamomile flowers, 14 ounces, and a 
little ginger. Put in 1 pint of boiling water. 
‘Add fa wine-glassful of brandy. ‘Take a 
Wine-glassful at a time 

5123, Spackman’s Tonic and Nervine 
Mixture. ‘Take }drachm sulphate of quinine, 
6 grains tannin, 1 ounce ginger syrup, 6 
drachms fluid extract of valerian, and 2 
drachms compound tincture of cardamoms. 
Dose, a tea-spoonful 4 times a day. 

5124 Tonic Aromatic Mixture. Di- 

t in a close vessel for 3 days, agitating 

ently, 1 ounce powdered pale cinchona 
bark, 3 drachms powdered calumba root, 2 
drachms bruised cloves, and 4 ounce iron 
filings in 16 fluid ounces peppermint water ; 
strain, and add 3 fluid ounces compound 
tincture of cardamoms, and 3 fluid drachms 
tincture of orange peel. Dose, 1 or 2 table- 
spoonfuls or more, 3 or 4 times a dar. 

6125. Tonic Pills, Extract of gentian, 
2 scrnples; sulphate of iron, 16 grains; sul- 
phato of quinine, 10 grains.’ Mix, and form 
into pills. Take 1 pill three times a day. 

6126, Tonic Tincture. Peruvian bark, 
bruised, 14 ounces; orange peel, bruised, 1 
ounce; brandy, or proof spirit, 1 pint. Infuse 
10 days; shake the bottle every day. Pour 
off the liquor, and strain. ‘Take a tea-spoon- 
ful in a wine-glassful of water twice a day, 
when you feel languid. a 

5127. Decoction of Red or Peruvian 
Bark. Bruised red bark, 1 ounce; water, 1 
pint. Boil for 10 minutes in a covered ressel, 
and strain the liquor while hot. 

6128. Infusion of Red or Peruvian 
Bark. Red bark, bruised, 1 ounce; boiling 
Water, I pint. Macerate for 2 hours in a cov- 
ered vessel, and strain. This is of great use 
in convalescence from acute diseases. It con- 
tains considerable amount of the febrifuge 
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and strengthening qualities of the quinine. 

5129. Dr. Thom: ’s Bitters. Bal- 
mony bark, 1 part ; poplar bark, 5 parts. Boil 
in water sufficient to strain 24 gallons of 
wator from a pound of the bark, to which 
add sugar, 34 pounds; nerve powder, 24 oun- 
cos; while hot, strain, and add best Malaga 
wine, 34 gallons; tincture of meadow-fern, 1 
quart, A less quantity may be made by 
observing the prcper Eunos Dose, from 
half to a wine-glasstul twice a day. These 
bitters are excellent. They are sure to correct 
tho bile, and create an appetite by giving tone 
to the digestive powers. 


nodynes. Medicines which allay 
pail, “Some act by actually asmuaging 
i; others by inducing sleep; a third class 
ease by stuy ses, or lessen- 
ing the susceptibility to pain. Among tho 
principal anodynes are opium, morphia, eam- 
hor, ether, chloroform, nitrous oxide or 
laughing gas, &e. 

5131. Anodyne Powder. Opium, } 
ounce; camphor, 3 drachms; valerian, 1 
ounce; cayenne pepper, 1 ounce. Put the 
opium and camphor into a close bag; place it 
on the oven top toharden, Powder and mix. 
Take } tea-spoonful at a time. Most valua- 
ble in colic, cramp, and severe pains, 

5132, Anodyne Substitute for Opium. 
Take 2) drachms each tincture of lupuline 
(hops), and tincture of henbane; 5 drachms 
camphor water, A tea-spoonful of the mix- 
ture may be given every 2 hours in cases 
where opium cannot be administered. 

5133. Anodyne Cigars, ‘The leaves of 
the belladonna (deadly nightshade), 4 parts, 
moistened with I part tinoture of opium, dried 
and made into cigarettes of 1 drachm each; 
or tho leaves alone, without the addition of 
opium, furm an effective anodyne in trouble- 
some coughs, tooth-ache, sore throat, de. 


Dii2phoretics, Medicines that 
increase the perspiration. ‘Those that 
produce this effect in a powerful degree aro 
enerally called sudorifics. The principal 
iapboretics are warm diluents, as s proel, tea, 
barley-water, ce. ; salts of the alkalies, as tho 
citrates of potassa and soda, acetate and car- 
bonato of ammoria, sal-ammoniac, nitre, & 
preparations of antimony, as tartar emetic, 
antimonial powder, &c. ; also Dover's powder, 
opium, camphor, ipecasumnl, alcohol, wine, 
&c, The use of diaphoretics is indicated in 
most diseases accompanied by fever and a 
dry skin. 

5135. BalmTea. Balm leaves, 1 ounce; 
fine sugar, 1 spoonful; lemon juice, 1 ounce ; 
infused in a pint of boiling water for 20 min- 
utes, This forms a useful drink in colds or 
fevers, Or it may be made just like common 
tea, without the lemon. ‘Let the patient 
drink it frequently, especially the last thing 
at night, and keep himself warm during the 
perspiration. i 

5136. Herb Drink for Fevers. Infuse 
1 ounce each of balm, elder-flowers, marsh- 
mallow, spearmint, and arnica-flowers, with } 
ounce anise-seed, in boiling water. 

5137. Fever Mixture. Mix 2 scruples 
nitrate of potash with 3 drachms sweet spirits 
of nitre, 3 ounces solution of acetate of am- 
monia, 4$ ounces camphor water, and 2 
drachms lemon syrap. Doso for an adult, 
2 table-spoonfuls every 4 hours, Children in 
proportion. ‘This mixture is excellent where 
the fever affects tho head. 

5138. Infusion to Produce Sweating. 
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Infuse 1 ounce plerisy root for 30 minutes in 
1} pints water. A. tea-speonfnl taken warm 
as often as the stomach will bear it, 

5139, Boneset Tea. Infuse 1 ounce 
boneset in 7 pint boiling water for 30 minutes, 
A wine-glassfal as hot as possible every half 
hour will produce a profase perspiration. 

5140. Blessed Thistle Tea. The 
leaves of the blessed thistle prepared and 
administered in the same way as bonesct (see 
last receipt), but not sufficient to produce 
nausea, will have a similar effect. 

5141. Febrifuge Wine. The follow- 
ing mixture is highly recommended for fever 
and ague: quinine, 25 grains; water, 1 pint; 
Epsom salts, 2 ounces; brandy, 1 gill; sul- 
parle acid, 12 drops; lvaf sugar, 2 ounces. 

olor with tincture of red saunders, Take a 
wine-glassful three times a day. 

5142. Sweating Drops. ‘Take of cam- 
phor, saffron, ipecactanha, opium, and Vir- 
ginia snake-root, 4 ounce each; Holland 
fu, 14 pints; infuse 2 or 3 days. “A wonder- 
fully efficacious cure for fever and ague, after 
suitable evacuants. Dr. Beach says he finds 
this the best medicino for fever and ague of 
any with which he is acquainted. In two 
cases this tincture removed the paroxysms 
where other remedies failed, 

5143. Spirit of Mindererus, or So- 
lution of Acetate of Ammonia. Tako of 
diluted acetic acid, 2 pints; carbonate of 
ammonia, in powder, a sufficient quantity. 
Add the carbonate of ammonia gradually to 
the acid, until it is saturated. This is a valu- 
able diaphoretic, and is much employed in 
fevers and inflammatory diseases. 

5144. Houseleek for Fevers, It is 
used as a cooling application to sores, ulcers, 
dc. The juice mixed with cream is good for 
inflammation of the eyes, and erysipelas. 
Taken inwardly it is good for fevers, cooling 
them down wonderfully. First give a pur- 
gative to cleanse the stomach and bowels; 
then bruise the houseleek ; adding to the juice 
its weight in fine sugar to form a eae A 
table-spoonful every 2 hours. Drink balm or 
catnip tea. ‘This receipt is worth gold. 

6145. Sudorific, or Fever Powder. 
Crawley root, 1 ounce ; lobelia herb, 4 ounce ; 
pleurisy root, 1 ounce; skunk cabbage, } 
ounce, Powder, and mix them together. 
Dose, from $ to’ 4 tea-spoonful every one 
honr'and a half till perspiration is produced. 
It may be given in balm or common tea. In 
fevers, inflammations, influenza, and colds, 
this powder is invaluable. It subdues irrita- 
tion, corrects the pulse, improves respiration, 
and promotes sound natural sleep. It is sure, 
if properly administered, to arrest a fever. 
Keep it in a bottle, well corked. 


iuretics. Medicines which pro- 

imote the secretion of urine. The prin- 
Gipal diuretics are aqneous fluids, which act 
by increasing the watery portion of the blood, 
and certain substances which promote the 
secretion of urine, by stimulating the kid- 
neys. Among the former may be classed 
nearly all aqueous liquids, as most of them 
produce diuresis, if tho skin be kept cool, 
Among the latter may be mentioned the ni- 
trate, acetate, and bitartrate of potassa; oils 
of juniper, turpentine, eajeput, and eopsiba; 
dilute spirit and sweet spirits of nitre; decoc- 
tion of common broom, 

5147. Diuretic a. ‘Tincture of 
kino, $ ounce; balsam of copaiba, spirits of 
tirpentine, of cach 1 ounce; sweet spirits of 
nitre, 2 ounces; queen of the meadow, 1 
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connie, and add L scruple of camphor. 
Take nearly a vonftl in mued lage: 
Most valuable for scalding urine, inflamma- 
tion of the kidneys, &c. 

5148. Diuretic Infusion. Parsle 
seeds, # ounce; cleayers, } ounce; burdoe 
seeds, } ounce ; coolwort, ounce ; spearmint, 
ounce; juniper berries, # ounce; linseed, § 
ounce; ‘gum arabie, $ ounce. Pour upon 
these 2 quarts boiling water; infuse 2 or 3 
hours, covering the vessel. Strain, and add 
4 re of best gin, 4 ounces of honey, and 3 
table-spoonfuls of slippery elm. This is a 
most valuable diuretic; it is cooling, allays 
all urinary affections, gravel, eating of 
urine, and causes an easy and Sufficient flow 
of the same. 

5149. Diuretic Pills. Calcined mag- 
nesia, 1 drachm ; solidified copaiba, 2 ounce 
extract of cubebs, 1 ounce; oil of turpentine, 
4 drops; oil of juniper, 6 drops; form into 
3-grain pills. Take 1 or 2 a few times a day. 
‘A sovercign remedy for diseases of the ki 
neys, bladder, urethra, gravel, whites, and ve- 
nereal complaints. 

5150. Buchu Leaves. they are diu- 
retic and tonic, and a most valuable remedy 
in rheumatism, irritable bladder, gravel, stric- 
ture, &e. They are given in infusion and 
tincture, Infuse 4 ounce of leaves in 4 pint 
of boiling water, for 3or4 hours. A wine- 
glassful for a dose 2 or 3 times a day; or 
from 1 drachm to 4 ounce of the tincture. 

5151. Compound, Epit of Juniper. 
Stimulant and diuretic, administered in loses 
of 2 to 4 drachm: ‘This spirit, when mixed 
with 2 or 3 times its weight of proof spirit, 
makes a fair imitation of Holland gin. Take 
15 ounces bruised juniper berries, 2 ounces 
each of bruised caraway and fennel, 1 gallon 
proof spirit, and about 1 quart water. Distill 
if ealleny The wholesale preparation is a 
solution of 2drachms oil of juniper, + drachm 
each of the oils of caraway and sweet fennel, 
in S quarts proof spirit. If not clear, filter 
through magnesia, 


Hylectuaries. These are chiefly 
mixtures of vegetable substances com- 
bined with syrup or honey, so as to be of a 
moderate consistence, neither liquid nor solid. 
The object of such preparations 1s to secure o 
vehicle by which medicines may be adminis- 
tered, so that their taste may be covered 
br the mixture with which they are com- 
ined. 

5153. Aperient Electuary. Cream of 
tartar, L ounce; milk of sulphur, 1 ounce; 
sub-borate of soda, 24 dracbins; syrup of 
ginger, of sufficient’ quantity to give the re- 
quired consistence. Tho doso is 1 or 2 tea- 
spoonfuls at bedtime. This will be found a 
mild and excellent Jaxative, and often is of 
great use in uterine obstructions. 

5154. Lenitive Electuary. The mode 
of preparing this electuary is the following: 
Take of the best xenna leaves reduced to @ 
fino powder, 4 ounces; pulp of pranes, 1 
pound; pulp of cassia, ¢ pound; pulp of tam- 
arinds, 3 ounces; molasses, 14 pints; essential 
oii of caraway, 2 drachins. Boil the pulps 
with the molasses to the consistence of honey, 
add the senaa, and when the mixture is 
nearly cold, add the oil of caraway, and, 
Jastly, mix the compound thoroughly. ‘This 
preparation is a mild aperient, suited to consti- 
pation from whatever canse. It is admir- 
ably suited to children and delicate persons. 
United with an equal quantity of fowers of 
auiphur, it is an admirable remedy for piles. 
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Dose, from 1 to 3 tea-spoonfuls at bed-tinie 


omentations. In domestic 
ractice hot fomentations are, although 
asimple, yet a very useful remedy for allay- 
ing pain, relieving irritation, relaxing and 
removing spasms, and inducing not only 
local, but even general perspiration. Cloths 
dipped in very hot water, wrung out and in- 
stantly applied on the seat of the pain, will be 
frequently of very great service. But in 
some cases it adds to the efficacy of the appli- 
cation to employ substances possessing medi- 
cal properties in addition to the mere applica- 
tion of heat. In every process of fomentation 
there should be two flannels, each (say) three 
yards long, with tho ends sewed together, to 
‘admit of the boiling water being wrung out 
of them, and the ono flannel should be got 
ready whilst the other is applied. 

5158, Anodyne Fomentation. White 
poppy heads, 3 ounces; elder flowers, 4 
ounce; water, 3 pints. Boil until the liquor 
js reduced to § of its original quantity, and 
strain it; 2 or 3 tea-spoonfuls tincture of 
opium or Iaudanum, and 30 drops tincture of 
cayenne, may in some cases be added to it. 
‘This fomentation relaxes spasm, and relieves 
acute pain. 

51 Fomentation for Ordi: Oc- 

. Dried mallows, 1 ounce; chamo- 
mile flowers, dried, # ounce; water, 1 pint. 
Boil tor $ hour, ‘and strain the liquor. 

. trengthening Fomentation. 
Decoction of oak bark, 2 pints; alum, 
drachms. Mix. This is a powerful astrin- 
gent, and often of great use when applied 
to weak parts. 

5159. Arnica Fomentation. Flowers 
of arnica, ‘2 ounces; rue leaves, 1 ounce; 
boiling water sufficient to strain 6 fluid oun- 
ces of infusion after an hour's maceration at 
nearly boiling temperature. Used in contu- 
sions, especially as an application to black 


eyes. 

5160. Stimulating Fomentation. 
Cayenne pepper, 3 ounces; mustard seed 
just bruised, 2 ounces; whiskey, 2 quarts. 
immer all ‘together a few minutes, Hxcel- 
lent external application in cholera, paralysis, 
palsy, rheumatism, dc. A less quantity 
may be made. 


lteratives. Medicines which effect 
some alteration in the nature or the 
iuality of the vital action, and occasion a 
a in the habit or constitution, establish- 
ing the healthy functions of the body with- 
out producing any sensible evacuation by 
perspiration, vomiting, or purging. ‘Tho pre- 
parations of mereury and iodine, when pro- 
perly administered, are among the most 
useful and generally employed alteratives, 
5162. Alterative Pills. Lobelia seeds, 
2drachms; mandrake, 2 drachmns; blue flag, 
2 drachms; blood root, 2 drachms; cayenno 
pepper, 1 drachm; gum guiacum, 2 drachms 
oxtract of dandelion, 6 drachms; oil of pep- 
ermint, 3 or 4 drops; simple syrup to form 
into pills. Dose, 2 pills twice or thrice a day- 
‘These pills are of great service in bilious and 
liver complaints, diseased joints, boils, car- 
buncles, cutancous eruptions, serofula, syph- 


ilis, de. 

8163, Alterative Syrup. Tincture of 
cayenne, } ounce; tincture of lobelia and 
tincture of myrth, of each2 ounces; molasses, 
}pound. Mix. ‘A tea-spoonful 2’or 3 times 
ERGy. Noted for its effectual care of cnta- 
neous sores, boils, indigestion, and some 
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ebronie complaints. 

5164. Dandelion Alterative. A use- 
ful alterative medicine, especially in cases 
where the function of ‘the liver is at fault. 
Dose, fluid extract of dandelion, a dessert 
spoonful, twice daily, with or without a little 
water. 

5165. Blood Maker and Purifier. 
Mix $ ounce sulphate of manganese. with i 

int water. Dose, a wine-glassful 3 times a 

y. ‘This can be used in. the place of iron 
tonic, or in connection with it. 

5166. Pancoast’s Alterative and 
Tonic Pills. 1 xcruple extract of Iguatia 
amara (the bean of St. Tnatius), 14 drachms 
bromide of potassa, #drachm saccharino car- 
donate of iron, 1 scrtple piperine, and 1 scru- 
ple extract of henbane, Make into 60 pills 
and take2, fifteen minutes after each meal. 


Bometics. Medicines which induce 
vomiting. ‘The principal emetics aro 
ipecacnanha and tartarized antimony, and 
their preparations; and the sulphates of zine 
and copper. Ipecacuauha is usually adminis- 
tered in substance or infused in wine, The 
use of tartar emetic and antimonial wine is 
generally followed by nausea, relaxation of 
muscular power and of the circulation. Sul- 
phate of zinc acts promptly and energetically, 
and its effects ccaso as svon as ejected from 
the stomach; hence it is employed to gject 
poison. Sulphate of copper is more violent 
and disagreeable, and its intense metallic 
taste is a rset objection to its usc. Tho 
operation of emetics is poworfully promoted 
by drinking copiously of diluonts, especiall 
of warm or tepid water, This latter is itself 
an emetic when taken in quantity, Its ue 
prevents, in a great degree, excessive straining 
accompanying vomiting. 

68. Emetic Mixture. I 
wine, 4 ounce; water, 1 ow ‘implo syrup, 
founce. Mix. For a child, drops or 
more, every quarter of an hour until vomit- 
ing ensues. An adult may take from 4 to 1 
ounce. 

5169, Eclectic Emetic Powder. Ipo- 
cacuanha and lobelia, of each 2 ounces ; blood 
root, Lonnce. Powder, and mix well. Take 
half a tea-spoonful every 20 minntes till it 
operates. 

5170. Simple Emetic. Half. glass of 
warm water, L heaping tea-spoonful of salt, 
and another of mustard. Theso materials 
are usually to be had at 1 moment's notice, 
and form 4 very efficient emetic. 


Ipecacnanha 


‘Patent. and Proprietary 
L Medicines. ‘The following re- 
ceipts embrace a variety of domestic, popu- 
lar, and proprietary remedies, and include 
many compounds which, without being pro- 
prictary, are better known by the names of 
the practitioners who have brought them into 
prominent notice than by any other title. A 
variety of articles not included in this place 
are noticed along with other preparations of 
tho class to which they belong, or under the 
names of their proprietors, 

6172. Dalby’s Carminative. Take 
oils of caraway, fennel, and peppermint, each 
10 drops; rub them up with 10 ounces white 
sugar and 5 ounces carbonate or lump mag- 
nesia, then add 1} drachms sal-tartar and 2 
ounces landanum. Mix with 3} pints of wa- 
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ter. 

5178. Kitchener's Peristaltic Persus- 
ders, Turkey rhubarb, in powder, 2 
drachms ; oil of caraway, 10 drops; simple 
syrup, 1 drachm by weight; mix, and divide 
into 40 pills. Dose, 2, 3, or more. From 2 
to 4 will generally produce one additional 
motion within 12 hours. The best time to 
take them is early in the morning. 

5174. Barclay’s Antibilious Pills. 
Extract of colocynth, 2 drachms; extract of 
jalap, 1 drachm} almond soap, 14 drachms ; 
guiscum, 3 drachms; tartarized antimony, & 
grains; oil of juniper, 4 drops; oil of cara- 
wy, 4 il of rosemary, 4 drops. 

17 s Antibilious Pills. Take 
pulverized jalap, aloes, and rhubarb, each ¢ 
‘ounce; calomel, 3 drachms; pulverized gam- 
boge, { drachm form the Whole into a mass 
with shavings of castile soap and syrup; then 
make into pills. 


6176. Dover's Powder. Ipecacuanha, 
in powder, 1 drachm; powdered opium, 1 
drachm; powdered saltpetre, 1 ounce. All 
well mixed. Dose, from 8 to 20 grains. 

‘Tho U. 8. Pharmacoperia directs 1 ounce 


sulphate of potassa instead of the saltpetre 
(nitrate of potassa); in other respects the 
formula is the same as the above. 

5177. Thompson’s ‘Number Six.” 
Gum myrrh, bruised, 1 pound; powdered 
cayenne pepper, 1 ounce ; macerate for 8 days 
in 1 gallon strong alcohol (95 per cent.) This 
is an excellent stimulant and tonic. 

5178. Thompson’s Composition Pow- 
der, Take bayberry, 8 ounces; ginger, 8 
ounces; poplar bark, 4 ounces; cayenne pep- 
per, 34’ ounces; cloves, 4 ounce. Powder 
all theso ingredients, and mix intimately. 
Dissolve a tea-spoonful in a cup of boiling 
water, sweetened. Valuablo to remove colds, 
influenza, fever, relax, pain in the bowels, 
oold extremities. As a sudorific, or for re- 
moving morbific matter, the canse of disease, 
it is invaluable, Wheu taken, the patient 
should go to bed, and make uso of any of 
the various appliances for promoting perspi- 
ration. 

5179, Thompson’s Hot Drops. Gum 
myrrh, 2 ounces ; cayenne pepper, 14 drchms ; 
peut of wine, 1 pint. Put in a bottle, and 
shake several times a day for a week. Tako 
a tea-spoonful or more in a little warm tea. 
{t is a fino remedy for rheumatism. It will 
relieve the hendache by taking a dose, bathing 
tho head with it, and snuffing it up the nose. 
It is good for bruises, sprains, swollen joints 
and old sores, &c., &c. 

. Anderson’s Scott’s Pills, Bar- 
badoes aloes, 24 ounces ; colocynth, 1 ounce; 
gamboge, 1 ounce; Spanish soap, 4 ounces; 
oil of anise, § ounce; water, 9 sufficient 
quantity. ‘To be made into 3-grain pills. 

5181, Marshall Hall’s Dinner Pills. 
Take of Powacred Barbadoes aloes, soap, and 
powdered extract of liquorice, of each equal 
parts. Make a mass with molasses, and form 
into pills of 4 grains each. 

bisa. White’s Gout Pills. Take of 
calomel, powdored socotrine aloes, powdered 
ipecacnanha, and acetic extract’ of colchi- 
cum, of each 1 drachm. Make a mass with 
syrup, and form into 60 pills. 


6183. Abernethy’s Pills. Take of 
powdered socotrine aloes, 48 grains; pow. 
lered ipecacuanha, 20 grains; extract of 


henbane, 48 grains; blue pill mass, 24 
ins. "Make a mass with water, and form 


into 24 pills, 

5184, ‘Triplex Pills. Take of pow- 
dered socotrine aloes, 24 grains; blue-mass, 
R Rains; podopbyllin, 9 grains’ Mix thor- 
oughly, with sufficient syrup to form a proper 
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consistel 
into 12 pills. 

5185. Peter's Pills. Aloes, jalap, gam- 
boge, and scammony, of each 2 drachms; 
calomel, 1 drachm. 

5186, Walter's Indian Vegetable 
Pills. Socotrine aloes, 1 pound; powdered 
gamboge, 6 ounces; compound extract of 
Colocynth, castile soap, and Aleppo scam- 
mony, of each 3 ounces; extract of butter- 
nut, 2 ounces; African ‘cayenne, 4 onnce; 
oil of cloves, 1 drachm, Mix and make into 


4-grain pills. 

‘5187. Becquerel’s Gout Pills, Mix 
together 106 grains sulphate of quinine, 15} 
grains extract of digitalis (fox-glove), and 
38} grains of colchicum seeds. Make into 

ills. Dose, from 1 to 3 daily for several 
mecession. 


‘The mixture is to be made up 


2 drachms socotrine aloes, 1 drachm extract 
of henbane. 16 grains extract of ‘nux-vomica, 
and 10 grains powdered ipecacuanha, Mix, 
and make into 60 pills. 

5189. Leake’s Pill of Health. Pill 
salutaria. ‘Tako 2 drachms calomel, 2 
drachins precipitated sulphuret of antimony, 
4 ounce powdered gum guiacum, and } ounce 


molasses. Mix, and make into 240 pills. 
5190. Thomas’ C ith and Man- 
drake Pills. Take }drachm compound ex- 


tract of colocynth, and 3 grains resin of podo- 
byllin, Mix, and make into 12 pills, 
Bat bed-time. 

5191, Parrish’s Aloes and Mandrake 
Pills, “Take 24 grains aloin, 12 jrrains resin 
of podophyllin, and 4 tminims olvo-resin of 
ginger. Mix, and mako into 24 piils. Dose, 
ae 9 laxative, 1 pill; as a purgutive, 2 or 3 

ills. 

P'5192, Chirayta Pills and Mixture. 
Dr. Reece’s pills. Extract of chirayta (c 
rotta), 2drachms; dried soda, 20 grains; gin- 
gor, 15 grains; mix, and divide into 36 pills. 
Two twice a day. Mixture: Infusion of 
chirayta, 8 ounces; subcarbonate of soda, 1 
drachm j 2 table-spoonfuls 3 times a day. 

5193, Bateman’s Pectoral Drops. 
Compound spirit of aniseed, 16 fluid exnces; 
opium, 1 drachm ; camphor, 1 drachm; oil of 
fennel, 20 drops; ‘cochineal, 2 drachms. 

Or: Proof spirit, 4 gallons; red saunders, 2 
ounces ; digest 24 hours, filter, and add pow- 
dered opiuin, 2 ounces; camphor, 2 ounces; 
catechu, 2 ounces; oil of aniseed, 4 fiuid 
drachms; digost for 10 days. (Philadelphia 
College of Pharmacy.) Tho old wine gallon is 
here intended. 

5194, Clutton’s Febrifuge Spirit. 
‘The original formula is: oil of sulphur by the 
bell, oif of vitriol and sea salt, of each 1 
gunce; rectified spirit, 3 ounces mix, digest 
for a month, and distill to dryness. 

5195. Glutton’s Febrifuge Tincture. 
Febrifuge spirit, 8 fluid ounces, angelica 


root, tary, cardamom seed, of each 15 
drachms; digest and strain. Water acidula- 
ted with’ these, and sweetened to the taste, 


forms cooling diuretic and diaphoretic julep. 
Though never admitted into the Pharma- 
copia, these preparations are favorites with 
some practitioners. 

. Lartigue’s Gout Pills, Com- 
pound extract of colocynth, 20 grains; ex- 
tract of colchicum, 60 grains; extract of 
opium, 1 grain; mix, and divide into 18 pills. 
Dose, one or more, according to their purga- 
tive effect. 

5197. Baillie’s Pills, Compound ex- 
tract of colocynth, 14 drachms; extract of 
aloes, 14 drachms; castile soap,’ # drachm; 
oil of cloves, 15 drops. Make into 38 pills. 
3 at bed-time occasionally. 
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5198, Marseilles Vinegar. Also call- 
ed vinaigre de quatre voleurs, or thieves’ vine- 
gar. Dried tops of large and small wormwood, 
rosemary, sage, mint, rue, lavender-fowers, 
of each 2 ounces; calamus root, cinnamon, 
cloves, nutmeg, garlic, of each } ounce; 
camphor, 4 ounce; concentrated acetic acid, 
2 ounces; strong vinegar, 8 pounds. Mace- 
rate the herbs, &c., in the vinegar for 2 
weeks, strain, press, and add the camphor 
dissolved in the acetic acid. Itis said that 
this medicated vinegar was invented by 
four thieves of Marseilles, who successfully 
employed it asa disinfectant during a visita- 
tion of pestilence. 

5199, Collier's Wine of Quinine. Take 
disalphate of quinine, 18 grains; citric acid. 
15 grains; sound orange wine, 1 bottle, or 24 
fluid ounces, 

6200. Chlorodyne. Tho composition 
of this well known secret remedy has oxcited 
much attention among chemists; many for- 
mula have been published, but it is difficult 
to determine which of them approaches near- 
est to the chlorodyne of J. Collis Browne, its 
originator, There can be no doubt about the 
thre important ingredients, chloroform, inor- 
phia, aud hydrocyanic acid, nor can thero be 
about oil of peppermint aud molasses, ‘The 
question is whether anything else exists in 
the compound. Hitherto, of the formule 
which have been published, two—one by Dr. 
Ogden, the other by Mr. 'Squire—havo at- 
tracted most attention. he difference be- 
tween these lay essentially in the presenco of 
Indian hemp and capsicum as indicated by 
Ogden, their absence in tho formula given by 
Squire. But besides this, the proportion of 
morphia, as given by the two authorities, 
differed greatly. Mx. Edward Smith has ree 
cently investigated the question, and pub- 
lished the result in the London Pharmaceuti- 
cal Journal. Ho puts the composition of 
chlorodyne as follows: Mix together 4 fluid 
drachms chloroform, 20 grains muriate of 
morphia, 2 Quid drachms reetified ether, 8 
minims oil of peppermint, 4 fluid drachms di- 
luted hydrocyanic acid, 6 fluid drachms 
tincture of capsicum, 1 fluid ounce acacia 
mixture, and add 4 fluid ounces molasses. 
This does not give as dark a compound as the 
original, because the latter contains caramel; 
but as this bas no medicinal or other value, 
ho omits it, making up to the required 
volume with the molasses, Mr. Smith thinks 
there is no Indian hemp, because the alcoholio 
extract is soluble in water; but then there is 
capsicum, as, after the chloroform and ether 
(which also give pungency to the mixture 
have been distilled off, the substance lef 
behind has a hot, peppery taste. He secms to 
have taken mnch pains with tho analysis. 

201. Ogden's Chlorodyne. The fol- 
lowing receipt will furnish o preparation hay- 
ing the pharmaceutical properties of chloro- 
dyne, according to Dr. Ogden: To 8 grains 
muriate of morphia and + fluid drachm water, 
add 20 drops perchloric acid of 25° Baumé, 
and heat until a clear solution is obtained ; 
then add # fluid ounce molasses, previonsly 
warmed to render it fluid; heat the mixture 
and agitate well. When cold, add 14 fluid 
drachms chloroform, 12 drops hydrocyania 
acid, 1 fluid drachm tincture of Indian hemp, 
2 drops oil of peppermint, and 1 drop oleo- 
resin of capsicum. Mix thoroughly. 

5202. Groves’ Chlorodyne. The fol- 
lowing is an improvement by Mr. Groves, on 
the receipt of Dr. Ogden. Take chloroform, 4 
drachms; ether, 1} drachms; oil of pepper- 
mint, 8 drops; resin of Indian hemp, 16 grains; 
capsicum, 2 grains; macerate for 2 or 3 days, 
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and filter. Then dissolve hydrochlorate of 
morphia, 16 grains, in 1 ounce of syrup; add 
perchlorie acid and water, 4 drachm cach, 
assisting the solution by w water-bath ; then, 
when cold, add hydrocyanie acid (Scheelo’s), 
96 drops. | Mix the solittions, 

5203. Squire's Chlorodyne. Dissolre 
8 grains’ mmuriate of morphia, and 16 minims 
oil of peppermint, in 4 ounces rectilied spi 
add 4 ounces chloroform and 1 ounce ether? 
next dissolve 24 ounces extract of liquorice in 
174 ounces syrup, and add 4 ounces molasses. 
Mix, and add 2" ounces prussic acid (2 per 
cent.). (Comp. to-Br. Pharm., With Ed.) 

6204. Chandler’s Chlorodyne. Take 
8 grains muriate of morphia, 4 drachm fluid 
extract of cannabis indica, 10 drops oil of 
Reppermint, 15 drops tinturo of eapsieum, 2 

rachms chloroform, and i ounce each of 98 
per cent. alcohol and pure glycerine. Dose, 
10 to 30 drops in a wine-glass of water every 
Shours. This preparation is of a clear green- 
ish color, 

5205. Horsley’s Chlorodyne. The 
following formula is the result ofan analysis 
mado by Mr. Horsley, Burnt sugar, 1 
drachm; muriate of morphia, $ grain; di 
tilled water, 2 drachms; oil of peppermin 
minims; dilute prussie acid, 5 minims; tine- 
ture of capsicum, 7 minims; and chloroform, 1 
drachm. Mix. It must be observed that the 
water is perhaps an error, as it will not mix 
with the chloroform, which will be found on 
the bottom of the bottle, 

5206. Chlorodyne. Mix together 4 
fluid ounce chloroform, 90 minims sulphuric 
ether, 8 drops oil of’ peppermint, 8 drops 
resin of Indian hemp (cannabis Indica), and 
2 drops eapsicum; shake the mixture occa- 
sionally and allow it to stand for a few days. 
Dissolve 16 grains muriate of hee? by 
heat, in 2 drachms water; when cold, add 65 
minims Scheele’s hydrocyanie acid, 1 fluid 
drachm perchloric acid, and 2 fluid ounces 
molasses, Add this gradually to the first 
mixture, and then add sufficient molasses 
to make the whole measpre 4 fluid ounces. 
Dose, 30 minims. 

$207. Chlorodyne. Mix together 6 
fluid drachms chlorotorm, 1 fluid drachm chlo- 
rio ter, 4 | uid drach tincture of cayenne 
pepper, & ps oil of peppermint, 8 grains 
Sianale of morphia, 24 drops dilute hydro- 
eyanic acid, 20 drops perchloric acid, 1 fluid 
drach tincture of Indian hemp, and 1 fluid 
rachm molasses. Dose, 20 drops, as a sopo- 
rific; 30 drops to 1 fluid drachm, a3 an ano- 
dyne in cholera or violent paroxysms of 
pain. (Cooley.) 

5208. Eau Médicinale @Husson. It 
is prepared, according to Dr. Williams, from 
the juice of eolchicum flower with half the 
quantity of brandy; mix, and, after standing 
few days, decant into small bottles. But it 
was more ‘probably made from the root, as 
prescribed in the followiog formula: 

Dry colchicum, 60 parts; in sherry, 125 
parts. 20 drops for a dose. | (Paris Codex.) 

4 ounces of the fresh root, sliced, macerated 
in } pint of proof s (Want.) 

6209. Bates? lyne Balsam. Soap 
liniment, 2 parts; tincture of opium, i part. 

1 elamott’s Golden Drops. Mu- 
riate of iron, 1 ounce; spirit of sulphuric 
ether, 7 ounces; dissolve and expose to sun- 
shine in a closely-stopped bottle till it becomes 
divested of color. 

5211. Gregory’s Powder. Calcined 
magnesia, 2} ounces; powdered Turkey rhu- 
barb, 1 ounce; powdered ginger, } ounce. 
Mix. The above is Dr. Gregory’s formula. 
Some receipts add powdered ‘chamomile. 
Rhubarb, 1 ounce; ginger, ¢ ounce; powdered 
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chamomile, } ounce; magnesia, 2 ounces. 
Mix. Sonio druggists prepare it with the 
heavy carbonate of magnesia, instead of the 
calcined. (See No. 5414.) : 

5212. Black Draught. Infusion of 
senna, 10 drachms; sulphate of magnesia, 3 
drachms; syrup of ginger, 1 drachm; aro- 
matic spirit of ammonia, 20 drops. 


5213. Standert’s Red Mixture. Car 
bonate of magnesia, 4 drachms; powdered 
rhubarb, 2 drachms; tincture of rhubarb, 1 
ounces; tincture of opium, 1 drachm; oil 
aniseed, 24 drops; essence of peppermint, 30 
drops; water, 14 pints; mix. A po; 
remedy for bowel complaints in the west of 
England. ‘ 

5214. Graves’ Gout Preventive, 
Orange peel, 2ounces; rhubarb, 1 ounce; hiera 
picra, 2 ounces; brandy, 1 quart. Digest for 
a week. 

5215, Elixir of Bromide of Sodium. 
Prepare this like elixir of bromide of potas- 
sium, substituting bromide of sodium for 
bromide of potassium, and omitting the color. 

5216. er’s Tonic Pills. Alkaline 
extract of black hellebore, 2 drachms ; extract 
of myrrh, 2 drachms; powder of holy this- 


ue 1 drachm; mix, and divide into 4-grain 
ills. 
A 5217. Daffy’s Elixir. This is similar 


to the compound tincture of senna; but dif- 
ferent makers have their peculiar formula. 
‘The following is one of them. Avoirdupois 
weight scems to be intended. Senna leaves, 
3% pounds; jalap, aniseed, caraway seed, of 
each 20 ounces;’ rectified spirit, 18 pints; 
sugar, 5 pounds. Infuse the senna 2 or 3 

in sufficient boiling water to yield, when 


tim 
strained with pressure, 4 gallons in the whole. 
Add to this the tincture made with jalap and 
seeds digested with the spirit for a week. 
Pour off the clear liquor and add the sugar 
and brandy coloring if required. 


5218, 


McLean’s Neuralgic ent. 


Mi her 4 f bal 

ix together 4 grains extract of ona, 

6 fluid ounces ammonia water, fluid ounco 

oil of turpentine, # fluid ounce olive oil, and 
‘Apply dur- 


2 fluid ounces tincture of opium. 


int lard to the consistence of honey; stir in 

riskly 1 ounce muriatic acid until thoroughly 
incorporated; and add 1 ounce tincture of 
opium, 2 ounces oil of turpentine, and 2 
drachms camphor. 

5220. Graham’s Neuralgic Liniment. 
Mix together 1 fluid ounce chloroform, 2 fluid 
drachms oil of cajoput, 14 ounces camphor, 12 
grains veratrine, and 14 fluid ounces tincture of 
aconite root. 

5221. Mexican Mustang Liniment. 
Take 2 fluid ounces petroleum, 1 fluid ounce 
semine water, and 1 fluid drachmi brandy. 

ix. 

5222. bas fete Horse Embrocation. 
Mix together 1 ounco oil of spike, 1 ounce 
ammonia water, 2 ounces oil of camphor, 4 
ounce oil of origanum, 4 ounce tincture of 
opium, 1 ounce spirits of turpentine, and 2 
ounces olive oil. 

223, Barrell’s Indian Liniment. Al- 
cohol, 1 quart; tincture of capsicum, 1 ounce; 
oils of origanum, sassafras, pennyroyal, hem: 
lock, of each 4 ounce, and mix. 

5224. ’s Nerve and Bone Lini- 
ment. Take oil of origanum, oil of rose- 
mary, oil of amber, oil of hemlock, of each 4 
ounces; spirits of turpentine, 2 gallons; 
linseed oil, 3 gallons. Mix, and color with 


"5996, Glycerine Jelly. Used 
. ine Jelly. Used as an 
application to chaps aid roughened parta of 
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tho skin. Itmay be made of puro glycerine 
thickened with tragacauth powder and scented 
with otto of roses. Animitation may be pre- 
pared in the following manner: Mix } drachm 
good soft soap intimately with 2 drachms 
purified honey; gradually add 5 ounces palo 
olive oil, stirring withont intermission until 
all is taken up. Care must bo taken not to 
mix in the oil too fast. Finally perfume as 


Glycerine Paste. A stiff glutin- 
ous compound, recommended by Dr. Tilt as a 
basis for plaster. It is made by boiling 100 
or 150 grains common starch in 1 ounce of 


lycerine. ‘Thisis similar to Schacht’s plasma, 
‘See No. 5009.) 
5227. Cordial, Dissolve in 4 


pint of proof spirits, 14drachms each of the 
oila of caraway and cinnamon; extract the 
stones from 3 pounds of black cherries, and 
mash the fruit in a s pani grate 1 nutmeg; 
take 2 quarts of Madeira wine, 2 quarts of 
brandy, and 1 gallon of syrup; mix all to- 
gether, and color with red saunders wood. 
5228, Squire's Elixir. Opium, 1 ounce; 
camphor. 1 ounce; spirit of aniseed (com: 
pound), 4 pints; tincture of serpentaria, 1 
pint; water, 4 pints; tincture of ginger, 4 
ounce. Some receipts add a little aurum mus- 


ivan. 

5229, Ward's Essence for the Head- 
ache. Spirit of wine, 2 pounds; roche alum 
in fine powder, 2 ounces; camphor, 4 ounces; 
essence of lemon, 4 ounce; strong water of 
ammonia, 4 ounces; stop the bottle close, 
and shake it daily for 3 or 4 days. 

5230. Henry's Magnesia. A solution 
of Epsom salts i3 precipitated by one of car- 
bonate of potash in the cold; the precipitate 
is well washed, rose water being used for the 
last washing; it is then made up while drying 
into large or small cubes. 

Hill's Balsam of Honey. Bal- 
sam of tolu, 2 ounces; styrax, 2 drachms; 
opium, § drachm; honey, 8 ounces; spirit of 
wine, 32 fluid ounces. 

5232. Battley’s Senna Powder, Senna 
leaves heated until they become light in color, 
reduced to pede and mixed ‘vith some fine- 
ly omdere charcoal. 

233. Munro’s Cough Medicine. 4 
drachms perngoric with 2drachms sulphuric 
ether and 2 drachms of tincture of tolu. 
Doso, 1 tea-spoonful in some warm water. 

5234, Griffin’s Tincture for Coughs. 
Oil of caraway and anise, each 2 drachms; 
saffron, 4 ounce; benzoic acid, # ounce; 
opium, 5 drachms; camphor, $ ounce; spirit, 
6 ounces; honey, 6 ounces. "When mixed and 
dissolved, color with burnt sugar. 

5235. Derbyshire’s Patent Embroca- 
tion for Preventing Sea-Sickness, Boil 
2 ounces opium, 2 drachms extract of hen- 
bane, 10 grains mace, and 2 ounces mottled 
soap, in, 3 pints of water for $ hour. When 
cold, add 1 quart of rectified spirit and 3 
drachms spirit of ammonia, 

5236. Papier mayest et Blayn. This 

reparation is now made officinal in the Paris 
lox, under tho name of Papier dit Chimique. 
Heat 200 parts olive oil in 8 capacious dish 
over an open fire, until rapors begin to. be 
iven off. Then add gradually, with stirring, 
(00 parts finely powdered minium (red lead), 
‘As soon as the first effervescence is over, 
continue to stir and heat the mixture until it 
begins again to vesee, Then removo 
from the lire and stir rapidly, to remove the 
white scum on the surface, and at once add 
6 parts white wax. This is applied to paper 
or muslin with a sponge or brush. 

Lefore spreading ou the paper or muslin, it 

must have been prepared a week earlier with. 
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the 


following varnish, to make it impenetra- 
ble: 


olive oil, 100 parts, and garlic, 10 parts, 
are heated together over the open fire until 
the moisture of the latter is dispelled and 
they tnrn a brown color, after which they are 
strained. ‘To this mixture are added 80 parts 
oil of turpentine, 40 parts subcarbonate of 
iron, and 15 parts carbonate of icad (white 
lead) in oil. It is also laid on wich a brash 
or sponge, 

5237. Papier Fayard. Gout paper. En- 
phorbium, 3 drachms; cantharides, Sarnchms; 
powdered and digested with 4 ounces alcohol; 
and 3 drachms Venico turpentine added to 
the strained tincture. Fine paper is dipped 
into it and dried in tho air. ‘obr directs 4 
drachms cantharides and 1 drachm euphor- 
bium to be digested in 5 ounces of highly 
rectified spirit; filter, and add 14 ounces 
Venice turpentine previously liquefied with 2 
ounces resin. To be spread on the paper 
while warm, 

6238. Papier Epispastique de Vée. 
This is of three strengths, distinguished by 
the colors white, green, and red. ‘The com- 
position is made by boiling cantharides for an 

‘our with water, and lard, green ointment, or 
lard colored with alkanet; adding white wax 
to the strained fats, and spreading on paper, 
silk, or linen. No. 1 is made with 10 ounces 
cantharides to 4 pounds of lard; No. 2 of 1 
pound flies to 8 ounds of green ointment; 


and No. 8 of 1% pounds to 8 pounds of 
colored lard; and to each are added 2 pounds 
of white wax. 

5239, Bateman’s Itch Ointment. 


Carbonate of potassa, $ ounce; red sulphuret 
of mercury, Ldrachm; hog’s lard and flowers 
of sulphur, each 11 ounces; bergamot, 30 
drops; rose water, 1 ounce, Mix the potassa 
and powders with a little of the lard, and rab 
them well together; then add the remainder 
of the lard, previously softened by heat, after- 
wards add the rose water, gently warmed. 
Stir till cold. 

5240. Smith’s Itch Ointment. Flow- 
ers of sulphur, 2 ounces; sulphate of zinc, 2 
drachins; powdered hellebore, 4 drachms; 
soft soap, 4 ounces; lard, 8 ounces, Mix. 

5241, Wiegand’s Tetter Ointment. 
Powder and mix 2 drachms submuriate of 
mercury (calomel) with 1 drachm acetate of 
lead, and 4 drachm red precipitate. Make 42 
grains of the above powder into an ointment 
with 2 drachms of lard or simple cerate. 

242, Wiegand’s Tetter Salve. Tuke 
8 grains of the powder in the last receipt, 
mix with 20 drops glycorine, 5 grains pow 
dered camphor, ivuae simple cerate, and 2 
drops oil of lemon. : 

5243, Bailey’s Itch Ointment. Sweet 
oil, 1 pound; suet, 1 pound; root alkanet, 2 
ounces. Melt and macerato until sufficiently 
colored, then add powdered nitre, 3 ounces; 
powdered alum, 3 ounces; powdered sulphate 
of zinc, 3 ounces; powdered yermilion, to 
color; oil of aniseed, oil of spike, aud oil of 
origanum t@ perfume. 

244. Beddoe’s Pills, for gravel, &c. 
Carbonate of soda, dried without heat, 1 
drachm; soap, 4 scruples; oil of juniper, 10 
drops; syrup uf ginger, sufficient quantity for 


30 pills, 

3248, Mathieu's Vermifuge. Tin fil- 
ings, 1 vunce; fern root, # ounce; worm-sced, 
4 ounce; resinous extract of jalap, 1 drachm ; 
sulphate of potassa, 1 drachm; honey to form 
an electuary. A tea-spoonful every 3 hours 
for 2 days; then substituto the following: 
jalap, 2 scruples; sulphate of potassa, 2 seru- 
ples; scammony, 1 scruple; gamboge, 10 

ins; mado into an clectuary with honey, 
and given in the samo dose. 
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5246, Swaim's Vermifuge. Worm- 
seed, 2 ounces; valerian, rhubarb, pink-root, 
white agaric, of each 1} ounces; boil in sufii- 
ciont water to yicld 3 quarts of decoction, 
and add to it 30 drops oil of tansy, and 45 
drops oil of cloves, dissolved in a quart of 
roctified spirits. Dose, 1 table-spoonfil at 
night. 

5247. Calvettis Manna Lemonade. 
Dissolve 1 ounce pure mannite in 10 ounces 
oiling water, and edd sufficient lemon juice 
to flavor. To be drunk cold or iced. lan- 
nite is is peculiar saccharine principle obtained 
nerystalline form from manna. 

5248. Bond’s Compound Mixture of 
Tron. Take 1) drachms gum myrzh in tears, 
6 drops oil of wintergreen, 2 drops oil of nut. 
meg, 2 scruples carbonate of potash, 1 ounce 
loaf’ sugar, ¢ drachm sulphate of iron, and 7 
ounces distilled water. Rub down the myrrh 
with the oils, add gradually a portion of the 
water, making a milk of myrrh; then add the 
potash and sugar. Dissolve the iron in the 
remainder of the water, and mix tho two mix- 
tures by trituration. To be bottled and well 
corked directly. 

5249. Mialhe’s Syrup for Hoarseness, 
Take 15 parts syrup of gum-arabic, 5 parts 
syrup of tolu, 5 parts maiden-hair, 1 part 
uitrate of potassa, and 1 part cherry-laurel 
water. Dose, a table-spoonful in a cup of 
sweet balm tea, in short draughts. 

5250. Dewees’ Carminative, Take } 
drachm carbonato of magnesia, 1 drachm 
loaf sugar, 60 drops tincture of assafietida, 20 
drops tincture of opium, and 1 fluid ounce 
water. Dissolve the sugar in half the water; 
add this to tho tinctures previously mixed in 
the bottle. Rub the magnesia with the re- 
mainder of the water; then mix together the 
two preparations. Direct the mixture to be 
shaken before used. 

5251. Golden Tincture. Take 3 parts 
sulphuric ether, 2 parts acetated tincture of 
opium, and 1 part compound spirit of lay- 
ender. 

5252. Golden Tincture. Sulphuric 
ether, 1 ounces; laudauum, 1 vunce; chloro- 
form, tounce ; ‘alcohol, 1 ounce. Mix. This 
proparation is extensively used by the German 
physiciaus. Dose, from 3 to 30 drops, necord- 
ing to circumstances. It makes an excellent 
local application in neuralgia and other pain- 
fal affections. 

5253. mapoleoes Pectoral Pills. 
Ipecacuanha, grains; powdered squills 
and ammoniac, of each 40 grains; mucil 
to mix; divide into 24 pills. It is eaid that 
the above was a favorite remedy with the first 
Emperor of France for difficulty of breathing, 
bronchitis, and various affections of the 
organs of respiration. Dose, 2 pills night and 
morning. 

5254. Gedding’s Piles Ointment. 
Carbouate of lexd, 4 druchms; sulphate of 
morphia, 15 grains; stramonium ointment, 1 
ounce; olive oil, sufficient to make into an 
ointment. 

5255, Ditchett’s Remedy for Piles. 
Spermaceti ointment, 8 ounces; powdered 
galls, 1 ounce; powdered opium, 1 drachm; 
epee of diacetate of lead, 1i uunves. Mix 
well. 

5256. Brown’s Troches, 
Take 1 pound pulverized extract of liquorice, 
14 pounds pulverized sugar, 4 ounces pulyer- 
ized eubebs, 4 ounces pulverized gum-arabic, 
and 1 ounce pulverized extract of coniam 
(hemlock). Mix. 

57. Roche’s_ Embrocation, or 
ping Cough Liniment. Olive oil, 
8 ounces; oil of amber, 4 ounces; oil of 
cloves, a sufficient quantity to give it a strong 
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scent. Mix. Rubbed on the chest it stimu- 
lates the skin; it is useful in general for the 
coughs of children ; in whooping-cough, how- 
ever, it ought not to be used for the first ten 
days of the disease. This liniment is under- 
stood to be the same as the celebrated embro- 
cation of Roche. 

5258. Dupuytren’s Pills. Take 120 
grains powdered guaiacum, 4 grains corrosive 
chloride of mercury (corrosive sublimate), 
and 5 grains powdered opium; make into 40 
pills. 

Anodyne Necklaces, Beads 
formed of the root of henbane, and used as 
necklaces, to allay the pain of teething. 

5260. ' Digestive, or Live-long Candy. 
Powdered rhubarb, 60 grains; heavy mague- 
sia, 1 ounce; bicarbonate of soda, 1” drachm ; 
finely-powdered ginger, 20 grains; cinnamon 
powder, 15 grains; powdered white sugar, 2 
ounees; mucilage of tragacanth, sufficient 
quantity; bent together and divide into 
square, flat cakes of 20 grains eack, 

6261. Cholagogue. Quinine, 20 grains 
Peruvian bark, 1 ounco; rhubarb, 1 ounce? 
sulphuric acid, 15 or 20 drops, or 1 scruple 
tartaric acid; ‘brandy, 1 gill, and wnter to 
make 1 pint.’ Dose, 2 spoonfuls every 2 hours 
in absence of fever. 

5262, Malone’s Mixture for a Cough 
or Cold. Take 1 tea-cuptul of flaxseed, soak 
all night. In the morning pnt in a kettle 2 
quarts water, 1 handful of liquorice root (split 
up), # pound good raisins (cut in half). ‘Boil 
them until the strength is thoroughly ex- 
tracted, then add the flaxseed, which has 
been previously soaked. Let all boil about 
haf an hour more, watebing and stirring, 
that the mixture may not burn. Then etrain 
and add lemon-juico and sugar to taste. Take 
any quantity, cold, through the day, and halt 
athimbleful, warm, at night. Tho above is a 
most excellent receipt. 

263. Chapman’s Copaiba Mixture. 
Make a mixture of $ ounce copaiba, } fluid 
ounce sweet spirits of nitre, 2 drachms pow- 

lered acacia, 1 drachm sugar, 4 fluid ounces 
distilled water, 2 fluid drachms compound 
spirit of lavender, and 1 fluid drachm tincture 
of opium. Dose, a table-spoonful 3 times a 
day. A specific remedy for gonorrhea. 

5264. Morton's Copaiba Mixture. 
Take 4 ounco cach copaiba and powdered cu- 
bebs, 2 drachms each acacia and sugar, 7 uid 
ounces water, and $ fnid ounce camphorated 
tincturo of opium. Malio into s mixture. 
Dose, a table-spoonful every 3 hours. An 
efficacious remedy for obstinate gonorrhea. 

5265. Jackson’s Pectoral Syrup. 
Macerate 1 drachm sassafras pith ‘and 1 
ounce acacia in 1 pint water for 12 hours; 
add 21 ounces sugar, dissolve the sugar in it 
without heat, filter, and then add 8 grains 
muriate of morphia. Dose, 1 tea-spoonful 
every 3 hours. 

5266. Ayer’s Wild Cherry Expecto- 
rant, Mix together 3 grains acetate of mor- 
phia, 2 fluid drachms tincture of blood-root, 
3 fluid drachms each antimonial wino and 
ipecacuanha wine, and 3 fluid ounces syrup 
of wild cherry bark. Dose, 1 tea-spoonfil in 
catarrh, bronchitis, and influenza, 

5267. Ayers Cherry Pectoral. The 
following receipt is said to bo somewhat near 
to, ifnot exactly identical with tho receipt after 
which this well known article is compounded : 
Take of syrup of wild cherry, 6 drachms ; 
re of ‘squills, 3 drachms; tincture of 
Hooa-reak se drachms; sweet spirits of nitre, 
2 drachms; antimonial wine, 3 drachms; 
wine of ipecacuanha, 3 drachins; simple 
syrup, 1) ounces; acetate of morphine, 2 
grains. Mix, and ‘add oil of bitter almonds, 
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2 drops; dissolved in aleohol, 1 drachm. 

5268. Donovan's Mixture of Cyanide 
of Potassium. Mix together 1 grain cya- 
nide of potassium, 34 fluid ounces distilled 
water, and 4 fluid ounce lemon syrup. Dose, 
a table-spoonfal every 2 hours. Useful to 
check vomiting, and allay cough; and, in 
much smaller doses, for whooping cough in 


children. 

5269. R ult’s Pectoral Paste. 
Flowers of mallow, flowers of cudweed, 
flowers of coltsfoot, and flowers of red 
poppy, 1 ounce of each; boil in a quart 
of water, strain, then add 30 ounces of gum- 
arabic, 20 ounces of white s 
drachms tincture of tolu; dis 
and evaporate to the proper consistence. 
, 5270. Dennis’ Patent Anti-spasmod- 
ic Tincture, Take 1 ounce each tincture 
of aculleap, valerian, myrrh, and capsicum ; 
2 ounces tincturo of lobelia; a litile soda; 
and sufficient water. 

5271. Goitre Jelly. Better known, 
perhaps, under the French name Gelée pour 
te Goitre. Dissolve 1 ounce white soap in 24 
ounces of proof spirit by a gentle heat; and 
add to it, whilo stil warm, a warm solution of 
5 drachms iodide of potassium in 2} ounces 
proof spirit. A few drops of any fragrant 
and essential oil may be added. 

6272. Mettauer’s Aperient Solution. 
Take of socotrine aloes, 24 ounces; super- 
carbonate of soda, 6 drachms; water, 4 pints; 
compound spirits of lavender, 2 ounces. 
‘After digesting 14 days, the ‘clear liquor 
may be either decanted or allowed to re- 
main, Age is said to improve both tho pow- 
ers and taste of the solution, The common 
dose is Udrachin, which may be increased, if 


necesvary, to an ounce. It is recommended as 
3 Valuable remedy in most forms of constipa- 
tion, taken soon after meals, 

5273. Coxe’s Hive Syrup. Put 1 
ounce each squills and Seneca snake-root into 


L pint water; boil down to one-half and strain. 
‘Then add + pound clarified honey containing 
12 grains tartrate of antimony. Dose for a 
child, 10 drops to 1 tea-spoonful, according to 
age. An excellent remedy for croup. 

5274, Bateman’s Sulphur Wash. 
Break 1 ounce sulphur, and pour over it i 
quart of boiling water; allow it to infuse for 
12 or 14 hours, and apply it to the faco 2 
or 3 times ada, foratew weeks. ‘This ap- 
plication is equally usefal in removing that 
roughness of the skin which generally suc- 
ceeds pimples. 

5275. Allcock’s Porous Plaster. 
‘The only difference between this plaster and 
ordinary adhesive plasters is, that rubber is 

in the place of lead plaster. Itis a 
addition, and very generally recognized by 
makers of adhesive plasters. Take rubber, 1 
pound; pitch, # pound; thus, # pound; and 
capsicum, 30 grains. ‘The plaster, as offered 
for sale, is spread upon muslin or linen, in 
which small holes have been punched out, 
allowing vent for perspiration, and affording 
increased flexibility. ‘These plasters adhere 
very firmly, frequently requiring the applice- 
tion of heat (by means of a hot towel or 
warm flat-iron), for their removal. The skin 
may be cleansed after the removal of the 
plaster, by rubbing with sweet oil, until the 
remains of the plaster are dissolved; wiping 
it off, and washing with warm water and soap. 

5276. Poor Man’s Plaster. Take 
beeswax, 1 ounce; tar, 3 ounces; resin, 3 
ounces. To be melted together and spread 
on paper or muslin. 

5277. Universal Plaster. A plaster 
is officinal in several of the European Phar- 
macopeias, under different names, which ap- 


Sb 


pears to be identical with Keyser’s Universal 
Plaster, which is sold extensively in this 
country asa nostram. The following is the 
formula of the Prussian Pharmacopeia: Take 
of red-lead, in very fine powder, 8 ounces; 
olive oil, 16 ounces. Boil them in a proper 
yessel with constant agitation until the whole 
has assumed a blackish-brown color, then 
add yellow wax, 4 ounces; and after this 
has been melted and well mixed, add 2 
drachms camphor, previously dissolved in a 
little olive oil. Pour it out into suitable 
boses, or into Paper capsules, to be cut into 
square cakes when cold. 

5278. Devil Plaster. Cases of severe 
wounds are said to have healed without sup- 
puration after 17 or more days by the use of 
this plaster. It has also been successfully 
applied to fractures and tumors. Take 15 
drachms black pitch, 15 drachms dry resin, 
2 drachms dried earth-worms in powder, 8 
drachms essentin! oil of turpentine, and 1 
seruple crude alt Mix well. This plaster 
Was much used liy an_ old surgeon of Morello, 
and by his sons, {or the cure of wounds with- 
ont the loss of substance. The composition, 
which they Rae secret, is now published to 
the world by Mf. Escoribnela, He obtained 
the secret from one of the heirs. 

5279. Wallace’s Pills. Tako socotrino 
aloes, scammony, and svap, all in powder, 
bloe asa and cosspound extract of colecynth, 
1 scruple each, to make 20 pills. 

5280. Liniment, Take water 
of ammonia, olive oil, oil of turpentine, and 
alcohol, of each 1 ounce; oil of peppermint, 4 
ounce. Mix. 

5281. St. John Long’s Liniment. 
White and yolk of 1 egg; oil of turpentine, 6 
ounces; acetic acid, 1 ounce; oil of lemon, 
12 drops; and rose-water, 5 ounces. Mix. 

5282, Brodie’s Liniment. Take of sul- 
phuric acid, 1 drachm; olive oil and oil of 
turpentine, of each 1 ounce. Add the acid 

ually to the olive oil, stirring it in a mor- 
tar; when cool, add the oil of turpentine and 


mi 
5283. Good Old Samaritan Liniment. 


Powdered cantharides, } ounce; rose water, 2 
id ounces; tartar emetic, 15 grains. Appl: 

heat and evaporate the rose-water one-half; 
strain, and add olive oil, 3 ounces; white wax, 


1k ounces; spermaceti, 1 ounce. Mix, and 
apply a gentle heat until all the water has 
been driven off. When tho manipulations 
have been conducted with care, the cerate is 
light in color. 

6285, Beach’s Black Plaster or Heal- 
ing Salve, Take of olive oil, 3 quarts; 
common resin, 3 ounces; bees’-wax, 3 ounces. 
Molt these articles together, and raise the oil 
almost to boiling heat; then gradually add of 
pulverized red lead 24-pounds, if in the sum- 
mer; if in the winter, } pound less. In a 
short time after the lead is taken up by the 
oil, and the mixture becomes brown or ashi- 
ning. black, remove from the fire, and, when 
nearly cold, add 4 ounce pulverized camphor. 

5286, MPKenzie’s Ointment, Powder- 
ed sulphate of zine, 4 ounces; liquid storax, 1 
ounce; melted lard, 16 ounces. Mix by means 
of heat and triturate over a water-| for 
about an hour. A useful application for tetter 
and scald-head. Apply night and morning, 
first washing the part with Castile soap and 
warm water. 
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5287. Conklin’s Salve. Take resin, 12 
ounces; bees'-wax, mutton suet, and tallow, 
of each 1 ounce.’ Melt together, strain the 
mixture through muslin, and work into rolls 
in a bath of cold water. 

5288, Newell’s Compound Tar Oint- 
ment, Lard and mutton suet, of each 12 
ounces; tar, 6 ounces; bees’-wax, 3 ounces; 
powdered black hellebore, 4 drachms; melt 
aud strain, then add flowers of sulphur, 4 
ounces, Used for tettors, salt rheum, itch, &e. 

289. Turner’sCerate. Take of sweet 
oil, 2 pounds; yellow wax, carbonate of zine, 
powdered, of each 1 pound. Mix at a low 

eat. 

5290. Allison’s Tobacco Ointment for 
Gathered Breasts. Tobacco leaves (fresh 
and sliced), 10 ounces; dilute acctio acid, 4 
pints; basilicon ointment (see No. 4964), 13 
ounces. Boil tho tobacco in the acid, strain 
and evaporate the decoction over a warm bath 
to 4 fluid ounces; add this to the basilicon 
ointment, heated, and stir the whole togother 
until cold. Apply spread upon linen or soft 


kid ski 
Allison’s Acetated Ointment of 


5291. 
Tobacco. Tobacco leaves, sliced, 10 vunces ; 
cider vinegar (or officinal dilute acetic acid), 4 
pints; basilicon ointment (see No. 4964), 13 
ounces. Boil the tobacco in vinegar to 1 pint, 
strain, reduce in a water-bath to 6 fluid oun- 
ces, and add this fluid extract to the melted 
ointment, stirring constantly till it is cool. 
A fine remedy for gathered breasts, 

5292. Parrish’s Compound Ointment 
of Tobacco. Basilicon omtment (see No. 
4964), 13 ounces troy; powdered camphor, 29 
drachms; extract of belladonna, 2 ounces; 
fluid extract of tobacco (made as in the above 
formula), 6 ounces. Dissolve the extract of 
belladonna in the fluid extract of tobacco and 
add to tho melted ointment, in which the 
camphor should be previously dissolved. Stir 
constantly till cool. Dr. Parrish has stated, 
in the New Jersey Medical Reporter, that he 
uses this ointment in nearly every caso of 
mammary abscess, with entire satisfaction. 

5298. Mege'’s Rheumatic Ointment, 
Take 160 parts lard, 6 parts each of the ex- 
tracts of opium, belladonna, and cinchona, 7 
parts ammonia water. 

5294. Mitchell’s Ointment of Three. 
Mix together equal parts of tar ointment, 
sulphur ointment, and red oxide of mercury 
ointment. 

5295. Berthold’s Chilblain Wash. Boil 
for 15 minutes 14 ounces bruised nut-galls in 
4 pint water, and strain. Apply to the chil- 
blains 2 or 3timesa day. Tannic acid dis- 
solved in glycerine has o very similar effect, 
but in a neater form for application. 

6296. Lapis Divinus. This preparation, 
called also cuprum aluminatum, is the pierre 
divine of the French codex. It is made by 
mixing in powder, 3 ounces each of sulphate 
of copper, nitrate of potassa, and alum; heat- 
ing the mixture in a crucible so as to produc~ 
watery fusion; then mixing in 1 drachm pow- 
dered camphor; and finally pouring out the 
whole on an oiled stone tocongeal. ‘The mass, 
when cold, is broken into pieces, and kept in 
a well-stopped bottle. When this preparation 
is used as an eye lotion, a filtered solution ia 
made, of the average of 30 grains to 
@ pint of water. 

297. Lapis Miraculosus, Fuse to- 
gether sulphate of copper, 3 parts; sulphate 
of iron, 6 parts; verdigris and alum, of each 1 
part; sal-ammoniae, 4 part. It is used for ul- 
cers only. 

5298. Biett’s Solution. This is a solu- 
tion of 1 grain of arseniate (not arsenite) of 
ammonia in 1 troy ounce of water. It is not 
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as safo a preparation as either Fowler's or 
Pearson's solution, owing to the ready decom 
position of the ammonia salt. 

299, Pearson’s Arsenical Solution, 
This is an aqueous solution of arsenite of soda 
containing 1 grain of the salt in a fluid 
ounce. 

5300. Samy ’a New York Pills, 
Tho 14 grain pills consist of powdered coca, 
25; extract of coca, 30; powdered iron, 3¢ 
parts. 

6301. Take crude Amer- 
fean peiroleem, and Barbadoes petroleum, 
of each 2 pints; oil of turpentine, 6 pints. 

5302. Chelsea Pensioner. Take pow- 
dered rhubarb, 2 drachms; cream of tartar, 1 
ounce; guaiacum, 1 drachm; sulphur, 2 oun- 
ces; 1 nutmeg grated fine; clarified honey, 
16 ounces. Mix. Dose, 2 tea-spoonfuls night 
and morning. A very good remedy for chronic 
rheumatism. 

6303, Indian Cathartic Pills, Reduce 
to a fine powder, 1 ounce each aloes and 
gamboge; ¢ ounco each mandrake, blood-root, 
and myrrh; 1} drachms camphor (see No. 
4358) and cayenne; with 4 onnces’ ginger. 
Mix thoroughly and make into ordinary-sized 
pills with thick mucilage. Dose, 2 to 4 pills. 

6304. Turlington’s Balsam is much 
like the compound tincture of benzoin of the 
Pharmacopaia of the U. S., though it is some- 
what more complicated. To make it, take 
Denzoin, 12 ounces; liquid storax, 4 ounces; 
balsam of Peru, 2 ounces; myrrh and aloes, 
each 1 ounce; balsam of tolu and extract of 
liquorice, each 4 ounces; angelica root, & 
ounce; alcohol, 8 pints. Digest for 10 days, 
and st 

5305. Thibault’s Balsam. Myrrh, 
aloes, and dragon's blood, of each 1 drachm ; 
flowers of Saint John’s wort, 1 handful; 
spirit of wine, 4 pint; Canada balsam, 
ounce. Digest the flowers in the spirit for 3 
days, then express the liquor and dissolve the 
other ingredients therein. To heal cuts and 
Wounds, and to stop bleeding. Internally 
diuretic, in doses of 1 to 2 tea-spoonfuls; 
given in gonorrhea. 

306. Locatelle’s Balsam. Yellow 
resin, olive oil, and Venice turpentine, of each 
1 pound; shavings of red saunders wood, 1 
ounce. Boil to the consistence of a thin 
ointment, and strain. 

Or: Yellow wax, 4 ounces; olive oil and 
Venico turpentine, of each 1 pound; alkanet 
root, 2 ounces; as last. Used as pectoral 
in conghs and colds. Dose, 4 to 1 tea-spoon- 
fal mixed with the same quantity of conserve 
of roses, 

6307. Bell’s Gargle. Take of pure 
borax, 2 drachms; yeast and honey, of each 
4 ounce; boiling water, 7 ounces. "Mix. 

308. Mrs. eler’s Nursing Syrup. 
Mix together 35 ounces sugar, 4 ounces lime- 
‘water, ¢ ounce aqueous extract of podophy!- 
lin, 4’ ounces fluid extract of poppy, and 1 
drachin oil of anise in 2 ounces rectified spirit. 
The squeous extract of podophyllin is of the 
same strength as the ordinary fluid extracts, 
16 troy ounces to the pint. Tho abovo syrup 
will bo found to contain about 2 drops fluid 
extract of poppy in cach tea-spoonful. 

5309. Mrs. Wheeler’s Worm Confec- 
tion, ‘Triturate toa fine powder, 1 drachm 
mild chloride of mercury and 10 drachms 
sugar; add 25 ounces sugar and 6 drachms 
sautonin; mix all together and make into 360 
tablets. Each tablet will therefore contain 
4 grain of calome! and 1 grain santonin. 

10. Brodie’s Decoction of Pareira 
Brava, Take 4 ounce bruised pareira rvot, 
ints boiling water; boil down gently 
to 1 pint, and filter. Dose, 1 wine-glassful 


Oil of Stone, 


S02: 


every 2 hours. An excellent remedy for 
chronic inflammation of the bladder. 

5311. Hufeland’s Diuretic 2. 
Take } fluid drach oil of juniper, and 3 fluid 
drachms each sweet spirits of nitre and 
tincture of digitalis. Dose, 30 drops every 3 


hours. 

5312, Stephens’ Infusion of Cayenne 
Pepper and Salt, Macerate + ounco pow. 
dered cayenne pepper, and 1 drachm chloride 


of sodium (table salt) for 1 hour in 8 fluid 
ounces each boiling vinegar and boiling water. 
Filter. Dose, 1 table-spoonful every 2 hours. 
This has been administered with great success. 
in malignant scarlet fever; used both inter- 
nally and as a gargle. 

5313. Magendie’s Acid Solution of 
Veratria. Dissolve 1 grain yeratria in 2 
fluid ounces distilled water and 5 drops aro- 
matic sulphuric acid. Dose, 1 tea-spoonful, 
in gouty affections. 

531: Ryan’s Gleet Powder. Take 2 
scruples powdered ergot, 1 ounce powdered 
cubebs, } drachm powdered cinnamon, and 1 
drachm sugar. Make into 8 powders. Dose, 
1 powder 3 times a day, for lencorrhea and 

leet. 

5 5315. Channing’s Mixture. Dissolve 
34 grains iodide of potassium in 1 fluid ounce 
distilled water; then add 44 grains red iodide 
of mereury. Dose, from 2 to 5 drops, in eases 

ry symptoms, and obstinate skin 


Thomas's Cathartic Pills. 
Take 4 drachm compound extract of colo- 


gynth, and 3 grains resin of, podophyllin, 


Make into 12 pills. Dose, 1 or 2 at bed-time. 
1 pill acts a3 a laxative; 3 as a free pur- 
gatire. 


5817. Parrish’s Cathartic Pills, Tako 
24 graiussloin, 12 grains resin of polophy lin, 
and 4 minims oleo-resin of ginger. Make 
into 24 pills, Dose, the same as directed in 


the last receipt. 

5318. Becquerel’s Anti-Gout Pills. 
‘Take 2 drachms sulphate of quinine, 15 grains 
alcoholic extract of digitalis, and 2 scruples 
acetic extract of colchicum. Make into 50 
pills. Dose, 1 pill every 3 bours. 

5319. Butternut Pills. Take + 
dracim extract of butternut, 1 soups pow- 
dered jalap and 10 ieee soap. 6 into 
15 pills. Dose, 3 pills, and, if these do not 
operate, administer 2 more. Butternut is 
highly recommended as a cathartic in fevers, 
dysentery, &c. 

5320, Chapman’s Peristaltic Persua- 
ders, Take 1 drachm powdered rhubarb, 10 
grains powdered ipecacuanha, and 10 drops 
oil of caraway. Make epi sufficient pow- 
dered acacia into 20 pills. Dose, 2 pills at 
bed-time, in obstinate constipation. 

5321, Composition Powder. Finel; 
pulverize 2 pounds bayberry bark, 1 poun 
hemlock bark, 1 pound ginger, 2 ounces cay- 
enue pepper, and 2 ounces cloves. Mix them 
together. This is an excellent remedy for 
weak stomach, dyspepsia, de. Put 4 tea- 
spoonful of the mixture with a tea-spoonfal 
of ragay ath a con of Walling ators Atle 
standing for a few moments, drink the con- 
tents. (Some omit the hemlock bark.) 

5322. Le Gros’s Itch Ointment. Take 
of iodide of potassium, 4 drachm avoirdupois ; 
lard, 1 ounce; mix. Cleanly harmless, and 
effective. 

5323. Stokes’ Liniment. The formula 
here given for this preparation is the one 
adopted by the Maryland College of Phar- 
macy, and is be to be as originally pre- 
scribed by Dr. Stokes. Take 3 fuid ounces 
oil of turpentine, } fluid ounce strong acetic 
acid, the yolk of 1 egg, 3 fluid onnces rose- 
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water, and 1 flnid drachm oil of lemon. 

5324, Mother's Cordial. Take 4 oun- 
ces cach of starwort (helonias dioica), high 
eranberry bark (vibumum opulus), and blue 
cohosh (caulophyllum thalictroides), and 1 
ponnd of partridge-berry (mitchella repens). 

ruise or grind the ingredients, and macerate 
for 3 day3 with enongh strong alcohol to 
cover; then displace from them’ with more 
alcohol 3 pil of tincture, which are set 
aside, and the ingredients exhausted with hot 
water until it passes tasteless. Add ® pounds 
sugar and evaporate with a gentle heat t 5 
pints; then mix with the 3 pints of tincture 
‘and flavor with sassafras. 

5325. Wyndham’s Pills. Gamboge, 3 
ounces; aloes, 2 ounces; Castile soap, 1 
ounce; nitre, 4 ounce; extract of cow- 
parsuip, 1 ounce. In pills of 5 grains each. 


6326. Anderson’s Pills, Barbadoes 
aloes, 24 onnces; soap, 4 ounces; colocynth, 
ounce; gamboge, 1 ounce; oil of aniseed, 4 
finid ounce. Mix, and divide into pills of 3 


‘he 

Morrison’s Pills, No. 1 consists 
of equal parts of aloes and cream of tartar; 
No. 2 consists of 2 parts of gamboge, 3 of 
aloes, 1 of colocynth, and 4 of cream of tartar, 


made into pills with syrup. 

5328. Ayer’s Saran arilla, Take 3 
fluid ounces each of alcohol, fluid extracts of 
sarsaparilla and of stillingia; 2 fluid ounces 
each fluid extracts of yellow-dock and of 
podophyllin; 1 ounce sugar, 90 grains iodide 
of potassium, and 10 grains iodide of iron. 
This is from 4 receipt given by Dr. Ayer him: 
self. 
5329, Henderson’s Lotion for Corns. 
Take tincture of iodine, 4 ounce; iodide of 
iron, 12 grains; chlorido of antimony, + 
ounce, Paro the corn, and apply with a 
camel’s-hair pencil. This lotion has been 
much commended for destroying corns. 

Velpeau’s Black Caustic, Tri- 
turate in a porcelain mortar 1 ounce powdered 
liquorico root, and add sulphuric acid in small 
quantities until a mass is obtained neither 
too hard nor too liquid. This preparation 
forms a well-marked hard black scab. 

5331. Jarave Spanish. Pourd gallons 
of boiling water on 2 pounds Rio Negro sarsa- 
parilla, # ounces powdered guaiacum bai 
ounces cach of rasped guaincum wood, anise 
seed, and liquorice root, 2 ounces of bark of 
mezereon root, 2 pounds of molasses, and 12 
bruised cloves. Shako it thrice a day, and 
keep it ina warm place, When fermentation 
has xet in, it is fit for use. Dose, a small 
5330 yrop Todi 

. Bouyer’s 8; de Lait Iodique. 
Take cow's milk 200 parts; cano sugar, 60 

arts; iodide of potassium, 4 part; and a 
ittle soda, Mix, and evaporate to 100 parts. 

5333. Cephalic Snuff. Dried asarabacca 
leaves, 3 parts; marjoram, 1 part; lavender 
flowers, 1 part; rub together to a powder. 

5334. Boeli’s Cephalic Snuff consists 
of 2 druchms valerian, 2 drachms snuff, 3 
drops ail of lavender, 3 drops oil of marjoram; 
mix. This is said to relievo tho eyes as well 
as the head. 


mom, sweetened with sugar. (Hager and 
Jacobsen.) 
5837. Swedish Essence of Life is 


made in this country, under various names. 
‘As usually made by apothecaries, it is a tinc- 
ture prepared froin 4 parta aloes, 1 each of 
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agaric, rhubarb, zedoary, zentian, myrrh, and 
theria ith 100 to 120 parts dilute alcohol. 
The mecicinc manufacturers usually substi- 
tute cheaper articles for the high-priced 
saffron und rhubarb, (See No. 5365.) 

5338. Walker’s Jesuits’ Drops. Bal- 
sam of copaiba, 6 ounces; gum guaiacum, 1 
ounco; Chio turpentine, } ounce; subcarbonate 
of potash, + ounce; cochineal, 1 drachm; ree- 
tified spirit, Lqnart. 

5339, Molinari’s Remedy for Sea- 
Sickness. Digest for 12 hoursin 1} Imperial 
pints of wine vinegar, } ounce each of rae, 
thyme, mint, rosemary, absinthe, turmeric, 
and green walnut rind; ¢ ounce annatto; $ 
ounce pearlash; and I poppy-head. After 
digestion boil for half an hour; then strain 
through linen ; in this decoction arc moistened 
or dipped some 4 or § strips of filtering paper 
7 or B inches long, and then dried; upon one 
sido of these strips some light stuff is fastened 
by the comers and some loose wadding placed 
inside. Strings are next fastened to the band- 
age and it is then tied around the body so as 
to cover the region of the heart. This pre- 
ventive of sea-sickness has been patented in 
England. 

5340, Redwood’s Nervine Balsam. 
Melt together 4 ounces oil of mace and 4 
ounces beef marrow. Dissolve in 4 drachms 
alcohol, 2 drachms each oil of rosemary and 
balsam of tolu, and 1 drachm each of camphor 
and oil of cloves. Mix all together. A good 
liniment in rheumatism. 
5341. Chaussier’s Obstetric Ointment. 
Extract belladonna, 2 drachms; water and 
lard, each 2 drackms. Mix well. 

5342. Dutch Drops, or Haerlem 
Drops. There is considerable difference in 
the ingredients and quality of these long-cele- 
brated drops; but the most common prepara- 
tion, perhaps, is mado according to the follow- 
ing formula: Take balsam of turpentine, 2 
ounces; oil of turpentine, 10 ounces, Mix. 
Tho following is also one of the imitations of 
it made in this country: Linseed oil, L quart; 
resin, 2 pounds; sulphur, 1 pound} boil to- 
gether over 4 slow fire; when combined re- 
move from the fize, and add 1 pint oil of tur- 
pentine, and £0 drops liquor of ammonia; stir 
well together and bottle. ‘The genuine drops 
ave the residuum of the rectitiention of oil of 
turpentine. Dutch drops are of course stimu- 
lant aud diuretic in their therapeutical effects; 
but they have been regarded by the common 
people as possessed of many other virtues, and 

ave been much applied to wounds and other 
extemal injuries of the surface. 

5343. Russia Salve. Tako equal parts 
of yellow wax and sweet oil, melt slowly, 
carefully stirring; when cuoling, stir in a small 
quantity of glycerine, Good for all kinds of 
wounds, &e, 

6344, James’ Oil of Gladness. Take 
oil of hemlock, 1 ounce; linseed oil, 1 quart. 

5 Green Mountain Salve. Take 
2 pounds resin, $ pound Burgundy pitch, $ 
pound bees’-wax, £ pound mutton tallow; 
molt them slowly, When not too warm, add 
1 ounce oil hemlock, 1 ounce balsam fir, 1 
ounce oil origanum, 1 ounce oil of red cedar, 
1 ounce Venice turpentine, 1 ounce oil worm- 
wood, $ounce verdigris. ‘The verdigris must 
bo very finely pulverized and mixed with the 
oils, then add as above and work all in cold 
water until cold enough to roll. This saive 
has no equal for rheumatic pains or weakness 
in the side, back, shoulders, or any place where 
pain may locato itself. Where the skin is 

roken, as in ulcers, bruises, &c., uso without 
the verdigris. 

5346. Keating’s Cough Lozenges. 
‘Those aro said to be composed of lactucarium, 
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2 drachms; ipecacuanha, 1 drachm; squills, 
% drachm; extract of liquorice, 2 drachms; 
sugar, 6 ounces. Made into a mass with 
mucilage of tragacanth, and divided into 
20-grain lozenges. 

(7. Milburn’s Mixture. Precipita- 
ted prepared chalk, loaf sugar, and gum-ara- 
bic, of each 2 drachms; green mint water, 4) 
ounces; laudanum, 10 minims; spirits of 
lavender, 2 drachms; simple syrup, 14 oun- 
ces; tincture of kino, 1 onnce. Mix. Useful 
in loose bowels in children, and can bo given 
to them after each evacuation, regardless of 
number. Dose, from 4 to 1 tabie-spoonful. 
Shake the mixture well each timo before 
using it. 

5348. Ricord’s Aromatic Wine. Take 
rn, sage, hyssop, lavender, absinth, rose- 
leaves, thyme, and elder flowers, of each 4 
ounces. Digest for 2 weeks in 9 pints claret. 
‘Then add tannic acid, alum, wine of opium, 


of each 9 ounces. 

5349. ’s Wash. Dissolve chlo- 
ride of zinc in 100 times its weight of pure 
water. This solution is used as a wash for 
chancres, and spontaneously or artificially 
° buboes that are extending both in 
sizo and depth, and show no signs of cicatri- 
zation. It is applicd twice a day by means 
of lint moistened with it. As soon as the vi- 
tality of ihe parts becomes ierarehly: modi- 
fied, Dr. Beyran replaces this wash by Ricord’s 
wino of cinchona or aromatic wine. (See No. 
5343.) 

5350. Charta Epispastica. White 
war, 4 parts; spermaccti, 14 parts; olive 
oil, 2 parts; resin, 2 parts; Canada balsam, 
3 pat eantharides in powder, 1 part; 
tilled water, 6 parts. Digest all the ingre 
ents excepting the Canada balsam in a water- 
‘bath for 2 hours, stirring them constantly ; 
thon strain, and separate the plaster from the 
watery liquid. Mix the Canada balsam with 
tho plaster melted in o shallow vessel, and 
a3 slips of paper over the surface of the hot. 

uid, 80 that one surface of the paper shall 
receive a thin coating of plaster. 

5351. Brodum’s Nervous Cordial. 
Take equal parts of iron wine, compound 

its of lavender, tinctures of calamba, 


@ paste, and iment porats: 7 parts sulphate of 
ammonia dissolve 

stand, then decant, wash the residwum, rub- 
bing it with a small portion of water, unite 


the solutions, and filter. This is the sulphu- 
retted hydrosulphate of ammonia, and is used 
in medicine as a powerful alterative in consti- 
tutional diseases, 

54. Hall’s Solution of Strychnia. 
Take pure crystals of strychnia, 10 grains; 
water and alcohol, of each 74 ounces; acetio 
acid and compound tincture of cardamoms, 
of each $ounce. Mix for solution. Dose, 20 to 
30 ar0ps, nce oF twice a aay. - 

6355. Flemming’s Solution of Strych- 
nia. Take of stryehnia, 2 grains; distilled 
water, 5 fluid drachms; muriatic acid, 1 drop, 
or sufficient to dissolve. the strychnia. Dis- 


ims. 


m 
randish’s Alkaline Tincture 
of Rhubarb. Coarsely powdered rhubarb, 1 
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ounce; Brandish’s alkaline solution, 32 fluid 
ounces. ‘The original formula directs only 4 
ounce rhubarb, but as smaller doses than 
were given by Dr. Brandish are now usually 
prescribed, the quantity of rhubarb is here 
increased. Or an alkaline infusion of rhubarb 
may be made by pouring boiling water, 8 
parts, on rhubarb, 3 parts, and carbonate of 
potash, 1 part. 

5357, Brandish’s Alkaline Solution, 
or Caustic Alkali. American pearl-ashes, 
6 pounds; quicklime, 2 pounds; wood ashes 
prepared by burning the branches of the ash, 
2 pounds; boiling water, 6 gallons; slack the 
lime, add’ the rest of the water and the pearl- 
ashes, and lastly stir in the wood-ashes; let 
it stand ina covered vessel for 24 hours, and 
decant. ‘To each pint add 1 drop of true oil 
of juniper berries. Keep it in stoppered 
bottles of green giass. The common liquor 
of potassa is usually sold for the above solu- 
tion. 

5858, Coating for Pills, Durden 
recommends collodion as a covering for pills; 
others, @ solution of gutta percha in chloro- 
form;' but the ready solubility of theso 
materials in the stomach may be questioned. 
Blanchard uses balsam of tolu dissolved in 
ether. Baildon recommends chloroform in- 
stead of ether for dissolving the balsam, 

359. Garrot’s Covering for Pills. 
Soak 1 ounce purified gelatine in 2 or 3 
drachms water; keep it liquefied in a salt- 
water bath. The willy are stuck on long ping, 
and dipped in the solution; when cold the 
pins are withdrawn, after being heated by a 
small flame, which melts the gelatine and 
closes the hole. 

5360, Bochet's Syrup. Compound 
syrup of sarsaparilla, with senna, and 1 per 
cent. of iodid of potassium. Teed for serafa- 
lous affections. 

5361, Betton’s British Oil. Oil of 
turpentine, 6 ounces; Barbadoes tar, 4 oun- 
ces; oil of rosemary, 4 drachms; mix. 

5862. British Oil, or Oil of Stone. 
Take oils of turpentiné and linseed, cach 8 
ounces; oilyof amber and juniper, each 4 oun- 
ces. Barbadoes tar, 3 ounces; seneca (petro 
Joum) oil, 1 ounce.’ Mix, This is an excel- 
ent application to cuts and bruises, swellings 
and sores of almost any description whatever. 

5363, Cochrane’s Cough Medicine. 
This consists of an acidulated syrup of 


Poppies ; 
64. Godfrey’s Cordial. The Phil- 
adelphia College of Pharmacy, to prevent the 
mischief arising from the different strength of 
this compound, directs it to be prepared as 
follows: Dissolve 24 ounces carbonate of 
tash in 26 pints of water, add 16 pints mo- 
j heat together over a gentle fire till 
they simmer, remove the scum, and, when 
sufficiently cool, add 4 ounce oil of sassafras 
dissolved in 2 pints of rectified spirit, and 24 
fluid ounces of tincture of opium, previous|: 
mixed. It contains about 16 minims of laud- 
anum, or rather more than 1 grain of opium 
in each fluid ounce. 
5365. Baume de Vie. Socotrine aloes, 
2 drachms; rhubarb, 6 drachms; saffron, 2 


drachms; liquorice root, 1 ounce; proof 
frit, 8 ounces. Digest for 8 days and filter. 
@ original Swedigh form is this: Aloe, 8 


Grachms; rhubarb, gentian, zedoary, saffron, 
theriaca, agaric, of each 1 drachm; proof 
spirit, 2 pints. (See No. 5337.) 

5866. Jozeau’s Copahine-mege. The 
intention of M. Jozean in devising this form 
of copaiba was to furnish an article that the 
stomach would be more able to digest than 
fhe crude article. To this end he proposed to 
himself to oxidize the copaiba, which he ac- 


GRANDDAD'S BOOK OF CHEMISTRY 


complishes by mixing nitric acid with it. The 
essential oil is acted on, and hyponitrous acid 
fi escapes into the atmosphere, ‘The copai- 

a thus treated is then washed with water, 
until it no longer reddens litmus paper, and 
one-tenth part of cubebs in fine powder are 
added to it, the same proportion of carbonate 
of soda, and one-sixteenth part of calcined 
magnesia, The mixture is allowed to stand 
untilit is quite solidified, and in that state itis 
mado into small masses, which are then care- 
fully covered with sugar. 

5367. Ford’s Balsam of Horehound 
is said to be prepared according to the follow- 
ing formula: horehound herb, 34 pounds; 
liquorice root, 34 pounds; water, 8 pints. 
Infuse for 12 hours, then strain off 6 pints, to 
which add camphor, 10 drachms; opium and 
benzain, of each 1’ ounce; dried squills, 2 
ounces; oil of aniseed, 1 ounce ; proof spirit, 
12 pints. Macerato for 1 week, then add 
honey, 34 pounds. Mis and strain. 

5368, Holloway’s Ointment. Take 
butter, 12 ounces ; bees’-wax, 4 ounces; yellow 
resin, 3 ounces.’ Melt, and add vinegar of 
cantharides, 1 ounce. (See No. 1178.) Evap- 
orate and add Canada balsam, 1 ounce; oil of 
mace, ¢drachm; balsam Peru, 15 drops. 

5369, Holloway’s Pills. Take aloes, 
4 parts; myrrh, jalap, and ginger, of each 
2 parts.” Mucilag to mix. 

6370, Sydenham’s Laudanum. Ac- 
cording to the Paris Codex this is prepared 
as follows: opium, 2 ounces ; saffron, Poeace ; 
bruised cinnamon and bruised cloves, each 1 
drachin ; sherry wine, 1 pint, Mix and mace- 
rate for 15 days and filter. ‘Twenty drops aro 
equal to one grain of opium, 

5371, Riegler’s Fever Tincture. Tako 
of aloes, 4 ounce ; camphor, 4 scruples ; orange 

eel and elecampano root, of each 8 ounces. 
Bruise and digest with 10 pints alcohol (#0 
per cent.) for 8 days. Then express, add 

2 ounces dilute sulphurio acid, 6 ounces sul- 

phate of quinine, and 14 ounces Sydenham’s 
jaudanum. (See last receipt.) After the use 
of a purgative or emetic if required, 2 drachmsa 
of this tincture are given 3 hours before the 
paroxysm is expected, with short diet. On 
the seventh, fourteenth, and eighteenth 
day, after the last attack, the same dose is 
given. This remedy fails only in very. Rigel 
tional cases. It is in use in the Austrian mil- 
itary hospitals. 

6372, Kitridge’s Salve. Make a de- 
coction in rain water of 14 pounds each bitter- 
sweet root and sweet elder root; # pound 
each hop.vines, hop leaves, and garden plan- 
tain tops, with’ 4 pound of the root of the last 
named plant, and 4 ounce plug tobacco. 
Strain, and press throngh a thick cloth, and 
evaporate to 4 pint. Then mix with 1 pound 
sweet butter and 1 ounce each resin and bees'- 
wax. Heat gently until the water has all evap- 
orated. ‘This is a good curative salve for sores 
‘on the human body as well as on animale, 

5373, Thirlault’s Glycero-pomade of 
Iodide of Potassium. Melt glycerine (of 
28° to 30° Baumé), 100 parts; powdered ani- 
mal soap, 50 parts, powdered iodide of po- 
tassium, 130 parts; in a warm bath; then 
pour out into a warm porcelain mortar, and 
triturate well for? hour. Then flavor with 2 
parts oil of bitter almonds. 

of Bromide of Ammo- 
nium, Prepared from bromide of ammonium 
as in No. 5449, without the coloring. 

5375. Patent Dysen' Cordial. 
Take of rhubarb, catechu, and camphor, 
2 parts each; Jandanum, 4 parts; and o 
title oil of cnise. Doss, 15° to 60 drops 
after each operation. 

5376, Whitwith’s Red Drops. Take 
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oil of thyme, 4 drachms; tincture of myrrh, 
2 ounces; tincture of camphor, 2 drachms; 
compound spirits of lavender, 2 ounces; alco- 
hol, Bounces. Mix. Dose, 25 drops in some 
suitable vehicle, two, three, or four times a 
day. This is the original receipt, but it has 
been varied in many ways. 

5377. George's Myrrhine. Glycerine, 
38 Parts ; myrth, 7 parts; arrow-root, 5 parts; 
chalk, 54 parts; oil of cimamon, 1 part. For 
the preservation of the teeth. 

5378. Kirkland’s Neutral Cerate, 
Mix together 4 ounces litharge plaster, 14 
drachms acetate of lead, and 2 ounces each 
olive oil, precipitated chalk, and acetic acid. 

5379, Hufeland’s Zinc Cerate. For 
sore nipples, ulcerations of the breast, &e. 
Mix 15 grains each oxide of zine and lycopo- 
dium, with ounce simple cerate and about 
4 ounce of spermaceti cerate. 

5380. Deschamps’ Fuligokali Oint- 
ment, This ointment has bcen considerably 
asod in obstinate chronic diseases of the skin 
a3 8 detersive, resolvent, and stimulant appli- 
cation, and is made by’ taking of fuligokali, 
16 to 30 parts (sce next receipt); lard, 1 
ounce. Ru! together. 

6381. To Obtain Fuligokali. Take of 
potassa, 20 parts ; bright soot, 100 parts; wa- 
ter, sufficient ; boil for an hour, cool, dilute 
with water, ovaporate to dryness, and keep in 
well-stoppered bottles. 

5382. Hooper's Female Pills. Takol 
drachm dry sulphate of iron, 15 grains pow- 
dered jalap, 1 drachm powdered aloes and cin- 
namon, and 8 grains myrrh. Mix with syrup, 
and make into 30 pills. Dose, 2 or 3 at bed- 
timo for several nights in succession, ‘Thoy 
purge smartly, and act beneficially as an em- 
Menagogue. According to a recent analysis, 
the iron is in a peroxidized stato ; probabl ly the 
sulphate is partially calcined. ‘The Philadel- 

hia College of Pharmacy gives the following 
Bormata : Barbadoes aloes, § ounces; dried 
sulphate of iron, 9} drachms; extract of black 
Ralsiack, a cusses; niyo kak es ach 
ounces; canella, 1 ounces; ginger, 1 ounce; 
water sufficient to form a mass. Divide into 


pills of 2 grains each. 

6383. Nuremberg Plaster. Mix 8 
ounces red lead with 1 pound olive oil, and 
expose to a heat until the mixture becomes 
brown or blackish ; add 4 ounce resin, 14 oun- 
ces yellow wax, and 2drachmscamphor. The 
red lead should not be added to the oil until 
80 far heated as to scorch a feather dipped 
into it. 

5384. Green C Powder, Mix 
together 1 part indigo and 10 parts curcuma 
root, aud reduce toa fine powder. (Hager.) 

5385. Green Oil. Digest for 2 days, 
with frequent agitation, 1 part green coloring 

owder (seo last receipt) in 20 parts olive oil. 

ecant the clear, and filter. Keep in glass 
Dottles carefully ‘stopped. Or: Boil 1 part 
frosh plantain in 8 parts olive oil, until erisp; 
press and filter. (Hager.) 

Kither of these will produce an oil whose 
‘appearance is identical with the oil of hen- 
bane, and is probably sometimes sold for it. 

53886. Ph ‘'s Ointment for Cancer. 
White arsenic, sulphur, powdered flowers of 
lesser spearwort and ctioking chamomile, lev- 
igated together, and formed into a paste with 
white of egg. 

5387. Hope’sCamphor Mixture. Take 
4 ounces camphor water, 30 drops fumin; 
nitric acid, and 20 to 40 drops tincture of 
opium. Dose, a table-spoonful every 2 hours. 

5388. Murphy’s Carminative. Take 
4 pint tincture of valerian, 10 fluid drachms 
acetated tincture of opium, 128 grains pulyer- 
ized camphor, 248 grains carbonate of potassa, 
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2 ounces carbonate of magnesia, 40 minims 
each oil of anise and oil of mint, and 14 pints 
water. Dose for an infaht, 20 to 25 drops. 
This is said to be an improvement on Dewees’ 
carminative. (See No. 5435.) 

5889, Eisenmann’s Opiated Wine of 
Colchicum. This consists of a mixturo of 6 
parts wine of colchicum seed and 1 part wine 
of opium. 

6390. Pierlot's Solution of Valerian- 
ate of nia, Dissolve 3 scruples ex- 
tract of valerian in 7 fluid ounces spring wa- 
ter; add 3 fluid drachms fluid extract of valo- 
rian, and filter; then add 2 drachms valerianate 
of ammonia, 6 finid drachms orange-tlower 
water, and 6 fluid drachms simplo syrup. 
Dose, 1 tea-spoonful 3 or 4 times a day. 

5391. Brandreth’s Pills. According 
to Dr. Hager’s analysis, these consist of 10 
grains extract of may-spple, 30 grains poke 
berry juice, 10 grains saffron, 10 grains pow- 
dered’ may apple root, 15 grains powdered 
cloves, and 3 drops oil of peppermint, This 
is made into 30 pills with powdered liquorice 
root. 

5392. Foucher’s Dressing for Wounds. 
Dissolve 2 drachms chlorate of potassa in 4 
fluid ounces glycerine, and add 24 ounces al- 
cohol. This forms a clear liquid which is 
readily absorbed by linen, and does not soil 
the clothing. Tt keeps the dressings moist for 
24 hours, is easily washed off with lukewarm 
water, and is well adapted for soft granula- 
tions. 

5393, Atler’s Nipple Wash. Tako 
4 drachm powdered gatm-arabic, 10 grains 
borate of soda, and 1 drachm tincture of 
myrrh. 

5394. Beach’s Neutralizing Cordial 
Mix together 1 ounce coarsely powdered Tur. 
key rhubarb, } ounce Peppermint leaves, and 
1 ounce bicarbonate of potash. Put the ma- 
terials ina stone jar, and add 1 pint boilin, 
water; let it stand till cold, and then add 

int best brandy and 4 pound loaf sugar. 

igest for aday or two, and strain through 
flannel. Bottle for use. 

5395. rs Vermin Ointment. 
Mix together 12 parts sulphate of quinine, 
2 parts muriatic acid, and 200 parts lard. 

5396. Mayes’ Substitute for Os; ’s 
Indian Cholagogue. Dr. Mayes, of Mayes- 
ville, S. C., gives the following receipt, which 
he declares to be very similar to, if not iden- 
tically the same, in taste, smell and effects, a3 
Osgood’s Indian cholagogue, Take 2 drachms 
sulphate of quinine; 1 drachm Tildens’ fluid 
extract of leptandra; 4 ounces saturated tine- 
ture of queens’ root; 3 drachms Tilden’s ex- 
tract of podophy lin (may-apple); 10 drops 
cach of ofl of sassafras and oil of wintergteen; 
and sufficient best New Orleans molasses to 
make the whole up to8 ounces. This mixturo 
to be well shaken up before a dose is mea- 
sured; as the quinine (not being dissolved) 
will settle to the bottom of the bottle. The 
dose for adults is from 1 to 3 tea-spoonfuls 3 
times aday. The dose is, however, a matter 
dependent entirely upon’ tho nature of the 
case; and may be less or more, according to 
circumstances. It usually requires at least 
one 8-ounce bottle of the mixture to insure a 
permanent cure, When Tilden’s fiuid ex- 
tracts cannot be had, saturated tinctures may 
be used, but in increased quantities; say 
rather more than double the quantity given 
of the fluid extract. In order, theu, to preserve 
the duo balance, the mixture must be inade to 
measure 10 ounces, and a corresponding in- 
crease of dose must be made. 

5397. Norris’s Soda Mint. Soda mint, 
so much employed az an antacid and carmina. 
tive for over-fed infants and dyspeptics, waa 
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originally a favorite prescription of Dr. Geo. 
Norris. formula was the following: Mix 
together 4 ounce bicarbonate of soda, Toancs 
aromatic spirits of ammonia, and 1 pint pep- 
pormint water. Dose, from a dessert-spoonful 
to a table-spoonful for adults; from 4 to 1 
toa-spoonful for infants. 

58398. Foy’s Muriatic Acid Chilblain 
Lotion. Muriatie acid, 1 part; water, 16 
parts, ‘To be used occasionally as a wash. 

5399. Foy’s Sulphuric Acid Chilblain 
Liniment, 5Sulphune acid, 2 drachms; olive 
oi!, 24 ounces; and oil of turpentine, 1 ounce. 
Mix. Applied with gentle friction where the 
skin is not broken, 

5400. Balsam of Peru Liniment for 
Chilblains, Balsam of Peru, } drachm; 
muriatic cther, 2 drachms; and laudanum, 2 
drachms. To be used as a friction. 
Gassicourt’s Turpentine Chil- 
i Oil of turpentine, 4 parts; 
sulphuric acid, 1 part; olive oil, 10 parts, To 
bo applied to the affected partnight and morn- 
ing. 

5402. Saunders’ Petroleum Chilblain 
Embrocation. Mix together petroleum, } 
ounce; alcohol, ¢ ounce. 

Radius’ Camphor Chilblain 
Ointment. Lard, suet, oil of bayberries, and 
war, of each ounce. 


‘Melt together and add 
camphor, 1 drachm. 

404. Compound Creosote Ointment 
for Chilblains. Creosote, 10 drops; solution 
of subacetate of lead, 10 drops; extract of 
opium, 1 grains; lard, 1 ounce. 

5405. Deschamps’ Pastils for Bad 
Breath, Take of dry hypochlorite of lime, 
2 drachms; sugar, 8} ounces; starch, 8 


drachms; gum tragacanth, 1 drachm; and 
carmine, 2 grains. The pastils should be 
made go as to weigh about 24 grains; 5 or 6 


may be taken in the space of 2 hours. By 
employing starch in the preparation of the 
lozenges, Deschamps wishes to prevent the 
yellow color which they would otherwise as- 
sume, 

5406. Soubeiran’s Lotion of Vera- 
tria, Tako 15 grains veratria, dissolve it in 
sufficient dilute muriatie acid, and add 5 
drachms glycerine. 

5407. Noble’s Tonic Elixir. Take 1 
ounce cach of rhubarb root, orange peel, and 
caraway (or fennel) seed;’ percolate with 1 
pint brandy. Dose, a tea-spoonful 3 times a 

lay, after each meal. 

5408. Delioux’s Wine for Rheuma- 
tism, Gout, and Neuralgia. Take 5 parts 
tinetitre of colehicuin seed, 2 parts tincture of 
aconite leaves, 1 part tincture of fox-glove, 
and 200 parts white wine. Doso to com- 
mence with, 4 table-spoonful 3 times a day. 

5409. Ludlam’s Specific. Take 2 
drachms extract of rhatany, 1 drachm alum, 
Lounco cubeby, all in powder; 1 fluid ounce 
balsam of capniba, and sufficient carbonate of 
magnesia, Dose, a emall. pieco every 3 or 4 
hours. 

5410. Davis’ Pain Killer. This pre- 
partion is said to be prepared as_ follow 
fake 20 pounds powdered guaiac, 2 pounds 
camphor, 6 pounds powdered cayenne pepper, 
2 pound caustic liquor of ammonia, and $ 

ind powdered opium ; digest these ingre- 

jients in 32 gallons alcohol for 2 weeks, and 
filter. 

5411. Hunter’s Red Drop. Triturate 
in a glass mortar, 10 grains corrosive sublim- 
ato in 12 drops muriatic acid, and add gradu- 
ally t fluid ounce compound spirit of laven- 
der. Dose, 5 to 20 drops in wine. A power- 
(ul alterative in syphilitic diseases, and will 
not salivate. 

5412, Battley’s Sedative Solution of 


his) 


Opium. Takv 6 ounces sliced opium, 14 
ounces bruised nutmegs, $ ounce Spanish saf 
fron, and 4 pounds verjuice. Boil together, 
and add 4 drachms yeast; let the whole fer- 
ment 6 weeks, ina warm place. Decant, fil- 
ter, and bottle ; add alittle sugar to each bot- 
tle. One drop of this sedative is equivalent 
to 3 drops of black drop. 

54 Nimmo’s Solution of Croton 
Oil. Mix together $drachm alcoholic solu- 
tion of croton oil, 2 drachms each simple 
syrup and guaiae mucilage, and 4 ounce dis- 
tilled water. ‘This quantity constitutes a 
dose; a little milk to be swallowed before 
and after. 

The alcoholic solution referred to is formed 
by adding 8 drops croton oil to 1 fluid ounce 
rectified spirit of wine (90 per cent.) 

6414.  Gregory’s Powder. Mix to- 
gether 6 drachms’ calcined magnesia, 3 
drachms powdered rhubarb, and I drachm 
powdered ginger. (See No. 5211.) 

5415. Remoussin’s Anti-Syphilitic 
Gargle. Take 1 ounce of a decoction of 
black Bipnistado and hemlock, and 3 grains 
Vichloride of mercury. 

5416, Ricord and Favrot's Capsules 
of Copaiba. Take 270 grammes (4167 
grains) balsam of copaiba, 60 grammes (926 
grains) neutral pepsin, 12 grammes (185 
grains) subnitrate of bismuth, and 18 gram- 
‘4 grains) calcined magnesia. This 
mt for G00 gelatine capsules. Dose, 
from 15 to 18 capsules a day. 

Ricord and Favrot’s Capsules 
of Copaiba and Tar. Take 220 grammes 
(3395$ grains) balsam’ of copaiba, 20 gram- 
mes (S084 grains) Norwegian tar, and 15 
gmummes (2314 grains) calcined magnesia. 
‘Po mako 400 gelatine capsules. Dose, 
every day. 

6418. Hamburg Tea. This formula 
for Hamburger Thee is piven by Hager. Mix 
together 8 parts senna leaves, 4 parts manna, 
and 1 part coriander. : 

6419. Persian Balsam. This is also 
known under the names of Zranmatic Elixir, 
Balm of the Innocents, and Baxme du Com: 
‘mandeur. Digest 1 ounce angelica root and 
2 ounces St. John’s wort, for 8 days in 5 
pints 60 per cent. alcohol. ’Strain, and ‘digest 
with 1 ounce cach eum myrrh and om 
olibanum. Then add 6 ounces each balsam 
of tolu and gum benzoin; macerate for 2 
weeks ; then filter. 

5420. Grahame’s Elixir of Bismuth. 
Dissolve 10 minims oil of orange flowers, 1 
drop oil of cinnamon, 1 drop oil of cloves, 
and 2 drops oil of anise, in 14 fluid drachms 
deodorlsed. alcohol; add 2 fluid drachms 
syrup, and shake the mixture well. Disselvo 
136 grains ammonio-citrate of bismuth in 2 
fluid ounces distilled water and 14 fluid 
ounces rose-water, adding sufficient aqua am- 
monia to produce a perfect solution, Mix 
the two solutions, add 14 fluid ounces alcohol, 
and, after standing for a short time, filter un- 
til perfectly clear; if not bright, add about 


2 fluid drachms more alcobol. This is 9 fine 
Preparation, each tea-spoonful containing 
about 2 grains of bismuth salt. 


6421. Lugol’s Iodine Solution. This 
eonsists of L part iodine dissolved in 2 parts 
fodide of potassium and 20 parts water. The 
solution of this strength is the one generally 
understood a3 Lmgal's solntion_ 

6422. Iodine Solution for External 
Use. Lugol dovised two other solutions of 
different degrees of strength from the one 
given in No. 5421. As follows: 

Rubefacient solution, containing 1 part io- 
dine to 2 parts iodide’ of potassium and 12 
parts water. 
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Caustic solution, consisting of 1 part iodine, 
1 part iodide of potassium, and 2 parts water. 

6423. Camphorated Dover's Powder. 
Pulverize 5 drachms camphor with ether, 
add 5 drachms prepared chalk, 5 drachms 
pulverized liquorice, and 17 grains sulphate 
of morphine. Dose, from 1 to 10 grains, 
used in all kinds of fevers, and as an ano- 
dyne. 

os Davis’ Neutralizing Cordial. 
Take 8 ounces rhubarb, 2 onnces each sat- 
fron, cardamoms, nutmeg, and carbonate of 
soda; 2 pounds white sugar, and 2 ounces 
aniseer peppermint, with sufficient brandy 
and water to make up to2 pints. Dose, 1 to 
2 tea-spoonfuls. 

5425. German Tea for the Chest. 
The compound known as German Brust-Thee 
is composed of the following ingredients, cut 
up small and mixed together : Take 4 ounces 
marsh-mallow root, 14 ounces liquorice-root, 
4 ounce Florentino orris root, 2 ounces colt’s 
foot leaves; 1 ounce each red poppy flowers, 
mullein flowers, and star anise seed. 

5426, Frey’s Vermifuge. Take 1 
ounce castor oil, 1 ounce aromatic syrup of 
rhobarb, 30 drops oil of Baltimore wormsced, 
and 5 drops croton oil. 

5427. Velpeau’s Erysipelas Lotion. 
Dissolve 1 ounce sulphate of iron in 1 pint 
water. Apply to tho part affected every 2 or 
3 hours. 

5428. Procter’s Vermifuge. To expel 
stomach worms from young children. Mix 
16 grains santonin with 2 fluid ounces fluid 
extract of pink-root and senna. Dose, for a 
child 2 years old, 1 tea-spoonful night and 
morning, until purging takes place. 

. Laurence’s Hemorrhage Solu- 
tion. Dissolve 2 drachmns chloride of iron in 
1 fluid ounco water. Apply with o brush, 
to prevent gangrene and arrest homorrhage. 

3430, Eaurence’s Styptic Solution. 
If tho solid perchloride of iron be kept in a 
bottle, a small portion deliquesces after a 
time, forming @ thick brown liquid. This, 
applied to a bleeding surface by means of a 
brush of spun glass, arrests the flow of blood 
almost immediately. 


5431. Monsel’s Styptic Solution. 


ooarse 
until effervescence ceases. 
until nitrous vapors are no longer perceptible, 
and the color assumes a deep ruby tint. 
When nearly could, add sufficient distilled 
water to mako up to 12 fluid ounces. 

5432, Patterson’s Emulsion of Pump- 


Boil the solution 


kin-Seeds. ‘This is a youd preparation for 
expelling tape-worms. ‘Take 2 ounces pump- 
kin seeds, peel and pound to a paste with 1 
ounce sugar; then add by degrees 8 fluid 
ounces water. The whole to be taken in 2 or 
3 draughts, at short intervals, fasting. Dr. 
H, S. Patterson has prescribed this repeatedly 
with success. 

6483. Teft’s Dental Anesthetic. Mix 
1 nid onnea ench tinetnre of gconite root, 
purified chloroform, and alcohol, with 6 

ins morphia. Used to diminish the pain 
in extracting tecth, by applying two plugs of 
cotton, moistened with the liquid, to the 
gums around the tooth for 1 or 2 minutes. It 
must not be swallowed. 

3434, Parrish’s Quinine Pills, Place 
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20 grains sulphate of quinia on a slab, dro 
upon it 15 minims aromatic sulphuric acid, 
triturating it with a bone spatula until it 
becomes a thick paste. Then divide rapidly 
into the required number of pills. A 3-grain 
pill made in this manner will not be incon- 
veniently large. 

6435. Grimault’s Matico Injection. 
The matico injection, used by Grimault, of 
Paris, for gonorrhea, is prepared, according 
to Bjoerklund, by dissolving 4 grains sulphate 
of copper in 8 ounces infusion of matic. The 
8 ounces of infusion are made from 4 ounce 
matico, 

5436, Storm’s Specific. Take 2 ounces 
sweet spirits of nitre, 14 drachms ail of eu- 
bebs, 2 ounces balsam of copaiba, 1 drachm 
oil of turpentine, 20 drops oil of cinnamon, 
3 ounces mueilage of gum-arabic, and suffi. 
cient tincture of cochineal to color. This 
preparation is preferred by many to the cap- 
sules. 

5437, Milhau’s Emulsion of Cod- 
Liver Oil, Take 1 fluid ounce syrup con- 
taining sufficient saccharate of lime to repre- 
sent 6 grains of the hydrate of lime; 5 fluid 
ounces Water, 9 fluid ounces cod-liyer oil, and 
G drops essential oil of almonds. Make into 
an emulsion. 

5438. Bumstead’s Opium Injection 
for Gonorrhcea, An injection, eomposed of 
1 scruple extract of opium, 1 fluid ounce gly- 
cerine and 3 fluid ounces water, passed into 
the urethra after every passage of urine, 
affords relief in local pain, and diminution of 
discharge. 

5489, Ricord’s Gonorrheea Injection. 
Take 20 grains each sulphate of zine and ace- 
tate of lead, and 4 fluid ounces rose-water. 
Tho bottle to be well shaken before using. 


. Condy’s Fluid. Dissolve 4 
drachin permanganate of potassa in 1 pint 
water, This is an excellent lotion for burns, 


ulcers, and suppurating surfaces, relieving the 
pain and removing the fetid odor. 

6441. Dewees’ Tincture of Guaiacum, 
Digest for a few days 4 ounces powdered 
guin-guaine, 14 drachms carbonate of soda 
(or of potassa), and 1 ounce powdered allspice, 
in 1 pint dilute alcohol. Add 1 or 2 drachms 
volatile spirit of ammonia to every 4 ounces 
of the tincture. To be administered in doses 
of 1 tea-spoonfal in a little sweetened milk, 
or in sherry wine, morning, noon and night, 


in cases of auppressed menses. This is au ex: 
cellent and well-tried remedy. A 
5442. Powell’s Cough Balsam. Mix 


together 2 drachms syrup of tolu, 1 ounce 
paregorio elixir, and 2 ounces liquorice juice. 

5443. Steer’s I. Rectified 

irit, L quart; castile soap, 5 ounces; cam- 
phor, 24 ounces; oil of rosemary, 24 drachms; 
oil of origanum, 5 drachms; wenker ammo- 
nia, 4 ounces; digest till dissolved, and pour 
while warm into -mouthed bottles, 

IL. Rectified spirits, 8 pints; white soap, 
20 ounces; camphor, 8 ounces; water of am- 
monia, 4 ounces; oil of rosemary, 1 ounce; 
cil of horsemint, 1 ounce; dissolye the soap 
in the spirit by'a gentle heat, and add the 
other ingredients. Bottle whilst warm. 

Falk’s Antacrid Tincture. 
‘This alterative has been found a valuable 
remedy in secondary syphilis and other dis: 
orders. Macerate for 7 days 1 ounce powdered. 
‘jac, 1 ounce Canadian balsam, and 2 fluid 
hms oil of sassafras, in 8 fluid ounces al- 
cohol. Filter, and add 1 scruple corrosive 
sublimate. Dose, 20 drops in wine or sweet- 
ened water, night and morning. 
5, Hufeland’s Pectoral Elixir. 
‘Take 3 parts saffron, 4 parts each benzoin, 
myrth, gum-ammoniac, aniseseed, and puri- 
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fied liguorice juice; 8 parts each sneezewort 
root, Florentine orris-root, and squill-bulbs; 
macerate for a week in 93 parts rectified 
spirit, stirring frequently, then filter. 

5446. Hi d’s Aperient Elixir. 
Reduce to coarse powder 4 parts each of aloes, 
myrrh, and gum-guaiacum; add 4 parts 
bruised rhubarb-root, 2 parts bruised saffron, 
8 parts carbonate of potassa, 8 parts muriate 
of ammonia, 48 parts spirit of horse-radish 
root, and 144 parts distilled water. Macerate 
the ingredients for a few days, frequently 
sion then filter. (Hager.) 

‘7. Hufeland’s Anticatarrh Elixir. 
Take 60 parts extract of blessed-thistlo, 20 
parts extract of bitter-sweet, dissolve them in 
480 parts fennel water and G0 parts bitter- 
almond water. Dose, 60 drops 4 times a day. 
(Hager.) 

5448. Meyer's Water of Life. Take 
18 parts fresh myrtle-berries, 12 parts orange- 

eel, 8 parts cinnamon, 2 figte galanga-root, 

parts zedoary-root, and 1 part cardamom: 
Reduce them by bruising and cutting, and di- 

st them for 3 days with frequent agitation, 
in 600 parts rectified spirit and 680 parts water; 
then strain with pressure, and let it settle; 
decant the clear, filter it, and add 120 parts 


white sugar. (Hager. 

6449. Elixir of Bromide of Potassi- 
um. Dissolve 2 ounces and 16 scruples bro- 
mide of potassium in 1 pint simple elixir; add 
20 minims solution of oil of «range and 10 
minims of solution of oil of bitter almonds, 
and filter; color with cochineal color. The 
officinal formula for preparing bromide of po- 
tassium is given in No, 4193. 

BA Hufeland’s Infant Powder. 
Take 2 ounces valerian root; 3 ounces orris 
root, 1 ounce aniseed; 2 drachms saffron, all 
in powder, and 2 ounces carbonate of mag- 
esia. 


5451. Granville’s Counter-Irritant 
Lotions. These consist of three ingredients, 
viz. strong water of ammonia (specific grav- 
ity .872) more than 3 times the strength of 
officinal liquor ammonia; of spirit of rose 
mary, made by infusing 2 pounds of the freah 
tops of rosem: in 8 pints alcohol for 24 
hours, and distilling 7 pints; and of spirit of 
camphor, composed of 4 ounces camphor dis- 
solved in 2 pints alcohol. 

‘The lotion is prepared of two different 
strengths; the milder lotion consists of 4 
crachms of the ammonia, 3 drachms of the 
pene of rosemary, and 1 drachm of the cam- 
phor spirit. 

‘Tho stronger lotion contains 5 drachms of 
the ammonia, 2 of the spirit of rosemary, and 
1 of the camphor. The milder is generall 
sufficient to produce full yesication in from 
to 10 minutes. The stronger is seldom used 
except in apoplexy, and to produce cauteriza- 
tion. 

5452, Startin’s Borax and Glycerine 
Lotion. For sore lips, chapped hands, &o. 
Take 4 drachm borax, 4 fluid ounce glycerine, 
and 74 fluid ounces rose-water. 

5453. Brainard’s Solution for Exter- 
nal Use, Dissolve 16 grains lactate of iron 
in 2 fluid drachms distilled water, 

5454. Birch’s Pills for Habitual Con- 
stipation. Take 4 drachm alcoholic extract 
of rhubarb, 24 ins extract of taraxacum, 
and 2 grains sulphate of quinine. Mix to- 
gether and make into 12 pills. One to be 
taken either on rising in the morning or at 
dinner time, or even at both periods when 
the Soneupe on. is very obstinate. This is a 
very gentle stomachic and tonic evacuant, 
particularly useful for the delicate. 

5455. DaCosta’s Chronic Constipa- 
tion Pill, Take 1 grain podopbyllin, 1 grain 
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extract belladonna, 5 grains capsicum, and 20 
grains powdered rhubarb; mix and’ divide 
into 20 pills. One pill to be taken 3 timea a 


day. 

5458. Birch’s Constipation Pill. 
Take 124 grains compound extract of colo. 
eynth and 40 grains extract of henbane. 
Mix and divide into 20 pills. This isan ex- 
cellent pill for occasional use, especially for 
constipation in old age. 

5457. Ricord’s Copaiba and Pepsine 
Pills, Take 114 drachms balsa of copaiba, 
24 drachms neutral pepsine, 31. zrains nitrate 
of bismuth, and 46 grains calcined magnesia. 
Divide into 100 capsules. Administer 15 to 
18 daily, 

5458. Lime Juice and Glycerine, 
Lime (or lemon) juice, 4 pint. Heat in a 
porcelain mortar to near the boiling 
and add ually rose water, elder-flower 
water, and rectified spirit, of each 2 ounces. 
Agitate the whole well together. After 24 
hours’ repose, decant or filter through calico 
or mustin, ‘then add pure glycerine, 24 
ounces; oil of lemons, + drachm. Again 
agitato them together for some time, and by 
careful manipulation you will have a some- 
what nilky liquid; but it should be quite 
free from any coarse floating matter or sedi- 
ment. 

5459. Boudault’s Pepsine Pills. Mix 
2 drachms and 34 grains starchy pepsine, 
with sufficient powdered tragacanth to make 
60 pills. Dose, 3 pills before and 3 after 
each meal, and somctimes 3 during the 
meal. 

5460. Hogg’s Pepsine Pills, Mix 2 
drachms 34 grains starchy pepsine, 1 drachm 
17 grains nitrate of bismuth, and 384 grains 
lactic acid. Make into 100 pills, and coat, 
with sugar and balsam of tolu. Dose, 4 to 12 
pills 1 hour after meals. 

5461. Angelot’s pees) for Ulcera- 
ted Gums, Take of hypochforite of lime, 
from 10 to 25 grains; mucilage of gum-ara- 
bic, 14 to 4 drachms; symp of orange peel, 
1k to 2 drachms. Mix thoroughly. ‘This 
mixture is employed as a lotion to the ulcera- 
ted gums. 

5462, Angelot’s Pastils for Bad 
Breath. These preparations are better adapt- 
ed than liquids for carrying on the person. 
Take of hypochlorite of lime, 7 drachms; 
sugar flavored with vanilla, 3 drachms; gum: 
arabic, 5 drachms. The pastils are made so 
as to weigh from 10 to 11 grains. 2 or 3 
of these peatile are sufficient to remove 
from the breath the disagreeable odor pro- 
duced by tobacco smoke. The pastils thus 
pevetred have a grey color and become quite 


joint, 


If pastils of whiter color are required the 
following substances are employed: | Tako of 
dry hypochlorite of lime, 20 grains; pulver- 
ized sugar, 1 ounce; gum tragacanth, 16 
grains. The hypochlorite of lime is tritura- 
ted in a glass mortar, and a small quantity of 
water is poured uponit ; itis then left to repose, 
decanted, and e second quantity of water 
added ; thetwo liquids are filtered, and the gum 
snd sugar added so as to form a paste. ‘This 
is divided into pastils weighing from 12 to 16 
grains. If it is desired to aromatize the 
paste, 1 or 2 drops of any essential oil may be 
added to the sugar and gum before the paste 
is formed. 

6463. Santonin Lozenges. Take 5 
troy ounces white sugar in gorse, + troy 
ounce fine starch, 10 grains finely powdered 

anth; the whole well mixed ‘with the 
white of 5 eggs previously beaten to a dense 
froth ; place, in x porcelain dish over the wa- 
ter-bath, and, with constant stirring, keep at a 
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temperature not exceeding 100° Fabr. until 
asamplo taken from the mixture no longer 
runs from the spatula, An intimate mixture 
of 50 grains powdered santonin and 100 

ins powdered sugar is incorporated with 

e mass, and the Whole, by means of a sjr- 
inge, formed into 100 lozenges, each contain- 
ing 4 grain of santonin. ‘They are depos- 
ited on smooth or waxed paper, and when 
hard ara to be placed between cotton-wadding 
and protected from the light. 

5464. Quesneville’s Ferruginous Pow- 
der, Bicarbonate of soda, 4 parts; tartaric 
acid, 7 parts; pure sulphate of iron, 4 parts; 
sugar, 8 parts. Powder each fine, then mix 
and keep the powder in a well-corked bottle. 
Dose, 1 spoonful in 6 or 7 ounces of sweet- 
ened ‘water. 

6465. Tronchin’s Cough Syrup. 
Powdered gum-arabic, 8 ounces ; precipitated 
fulphuret of antimony, 4 seruples; anise, 4 
scruples; extract of liquorice, 2 ounces; ex- 
tract of’ opium, 12 grains; white sugar, 2 
pounds. Mix, and form lozenges of G grains, 
one of which is to be taken occasionally in 
catarrh and bronchial affections. 


5466. Pierquin’s Cough Syrup. 
Kermes mineral, 2 grains; gum-arabic, 1 
drachm; syrup, 5 ounces. Mix, A spoonful 


ration is difficult, 
eral. Dissolve 23 


occasionally when ex 

5467, Kermes 
troy ounces carbonate of soda in 16 pints 
Doiling water; add 1 troy ounco finely pow 
dered sulphuret of antimony, and boil for an 
hour. Filter rapidly into a warm earthen 
vesacl, cover closely and cool slowly. After 
24 hours decant the fluid, drain the precipi- 
tate on a filter, wash it with cold water (pre- 
viously boiled), and dry without heat. Keep 
in a well-stopped bottle, protected from the 
light. (U.S. Ph.) This is the ozysulphuret 
of antimony. 

54 Rousseaw’s Laudanum. Dis- 
solve 12 ounces white honey in 3 pounds 
warm water, and set it aside in warm place. 
When fermentation begins add to it asofution 
of 4 ounces selected opium in 12 ounces wa- 
ter. Let the mixture stand fora month at a 
temperature of 86° Fahr.; then strain, filter, 
and c¥aporate to 10 ounces; finally’ strain 
and add 4k ounces proof alcohol. Seven 
drops of this preparation contain about 1 grain 
of opium. 

5469. Bonnamy’s Dentifrice. Take 
prepared chalk, 1 part; burned hartshorn, 1 
part; hydrate of alumina, 1 part; perfume 


with oil of cinnamon. This is an excellent 
dentifrice. 
5470. Extract of Milk. Condensed 


milk is thus prepared: Take 10,000 parts fresh 
cows’ milk, 50 parts white sugar, and 2 parts 
pure carbonate of soda. Place them in a por- 
celain vessel, and. with constant stirring, eva- 
porate to the consistence of a thick extract, 
tither ina vacuum or by the heat of a vapor 
bath of 140° to 160° Fabr. One part of tho 
extract will represent 10 parts of fresh milk. 
(Hager.) 

5471. Milk Powder. Take 10,000 parts 
fresh cows’ milk, 2 parts dry caustic potasea, 
and 2 parts borax. Evaporate these in a 
vacuum to abot 2000 parts. ‘Then mix in 
thoroughly 50 parta precipitated phosphate of 
lime, 15 parts table salt, 100 parts powdered 
gum-arabie, and 200 parts powdered sugar. 
evaporate the whole to a dry powder at a 
heat of 95° to 110° Fabr, (Hager.) 

5472, Schwarz’s Liniment for Scalds 
and Burns. Tako 16 parts linseed oil, 8 
pa te of egg, and 1 part tincture of 
opium; mix them thoroughly by trituration 
th 2 parts acetate of lead. Spread upon 
lint and apply to the wound. (Hager.) 
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5473, Hungarian Liniment. Pulverize 
5 parts cantharides, 20 parts each mustard 
seed, black pepper, and camphor; macerate 
for 2 days in 200 purts wine vinegar, then add 
400 parts rectified spirits. Strain with pres- 
sure, and filter. (Hager.) 

5474. Bland’s Fei inous Pills. 
‘Take eqaal weights of sulphate of iron and 
carbonate of potassa; make into a mass with 
mueilage of tragacanth and powdered liquorice 
root. 

5475. Castillon’s Powders. Tako 1 
drachm each sago, jalap, and tragacanth, all 
ia powers 1 sczuplay prepared oyster shell, 
and sufficient cochinesl to color. Boil 1 
drachm of this mixture in n pint of milk, and 
use tho decoction as a diet m chronic bowel 
affections. 

6476. Goulard’s Cerate. This is the 
same preparation as tho cerate of subacetate 
of lead of the U. S. Pharmacopmia. Mix 4 
troy ounces melted white wax with 7 troy 
ounces olivo vil. When it begins to thicken, 
gradually pour in 24 fluid ounces solution of 
subacetate of lead, stirring constantly with a 
wooden spatula until cool. Then mix in 30 
grains camphor dissolved in 1 fluid ounce olive 


oil, 
Gondret’s Ammoniacal 


5477. Oint- 
ment. Take 32 parts lard and 2 parts oil of 
sweet almonds. Melt together by a gentle 
heat, and pour the mixture into a wide- 
mouthed bottle. dd 17 parts of a solution of 
ammonia of 25° Baumé, and mix thorough- 
ly until cold. Keep it in a cool place, and 
in a bottle with an accurately fitting stopper. 
It will vesicate, or raise a blister under the 
‘akin in 10 minutes if properly prepared. 


edical Receipts. The scope 
‘of this work doesnot allow of the 
insertion of much beyond peneral and speci- 
fc romedies for ailments of every-day oteur- 
rence; it being understood that, in all serious 
cases, the guidance of a physician is indispen- 
sable. Advico and directions are given for 
the treatment of some severe cases requirin, 
pa tt action, that may be followed wit! 
enefit until the arrival of the doctor. No 
particular school of medicine is adhered to, 
the efficacy of each receipt being the primary 
consideration in inserting it. The list includes 
many popular and domestic remedies, together 
with prescriptions of celebruted and leading 
physicians. 

5479. To Cure Prairie or Seven 
Years’ Itch. Uso plenty of castile soap and 
water, and afterwards freely apply iodide of 
sulphur ointment; or take any given quantity 
of simple sulphur ointment and color it to a 
light-brown or chocolate color with the snb- 
carbonate of iron, and perfume it. Apply 
this freely ; and, if tho case is severe, admin- 
ister mild alteratives in conjunction with the 
outward application. 

5480. ‘Sulphur Bath, The bath ma; 
bo prepared either by adding 1 ounce sul- 
phutet of potassium for every 10 or 12 gallons 
of water used, or 1 ounce sulpburet of cal- 
‘eiumn for every 15 gallons of water. ‘Tho sul- 
phur bath is'o powerful remedy in every de- 
Feription of skin disease. Leprosy (the most 
obstinate of all) has been completely cured 
by it; the common itch requires only 1 or 2 
applications to eradicate it; all scurfy and 
mist skin affections, &., speedily yield to its 
influence. 

5481. Benzine forItch, Benzine, it is 
said, will effect a cure for scabies in the course 
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of half an hour, after which the patient 
should take a warm bath for 30 minutes. This 
has been highly recommended. 

. To Cure Salt Rheum. Wash 
the part affected with castile soap and water, 
dry with a soft cloth; then wet with tincture 
of iodine, and lot it dry; after which apply a 
little citrine ointment. (See No, 4947.) When 
the eruption is on an exposed part, o wash 
composed of 1 drachm corrosive sublimate, 2 
scruples white vitriol (sulphate of zinc), 3 
drachms sal-ammoniae, 2 drachms salt, and 3 
ounces sugar of lead, mixed with 1 pint soft 
water, may bo used alternately with the tinc- 
ture of iodine. 

5483. Salt Rheum from Photographic 
Chemicals. Make a salve by steeping 
paeen of the meadow root over a slow heat in 
fresh hog’s lard for from 2 to 6 hours—the 
longer the more powerful the salve, Apply 
this to the eruptions as often as convenient, 
and in a short time there will be a decided 
improvement and a cure will be effected in 
from 1 to 6 weeks. If the stomach or blood 
should seem out of order, take Winchester’s 
hypophosphites of lime and soda. Use this 
medicine and no other, as it acts without fail 
and to the point, not being in any way inju- 
rious. Avoid using either iron or mercury, a3 
they do no good and are very apt to do in- 
jury. Where the disease is not hereditary a 
cure will be effected in a short time; where it 
has become a chronic difficulty the cure will 
be slower. When buying the root, ask for 
queen of the meadow root. Be careful not 
to get queen’s root, commonly called stil- 
lingia, many druggists not knowing the differ- 
ence. 

5484, Baker’sItch. This disease is of 
common occurrence on the hands of bakers; 
hence the vulgar name. ‘The treatment is as 
follows: Frequent ablation in warm water, 
keeping the bowels open with saline purga- 
tives, and the nightly use of the ointment 
given in No. 4957, will generally effect a cure. 
Salt food should Ue avoided as much as posei- 
ble, as well as keeping the hands covered with 
dough and flour; the latter being the canse of 


the disease. 

5485, Remedy for Tetter, Bing- 
worm, and Scald-Head, ‘Take 1 pound 
simple cerate; sulphuric acid, + pound; mix 
together, and it will be ready for use. 

86. Remedy for the Tetter. Dis- 
solve 1 ounce sulphuret of potash in 1 quart 
of cold soft water; put it into a bottle and 
keep it tightly corked. Bathe the eruption 5 
or 6 times aday, with a sponge cipped ina lit- 
tle of this solution. Ifthe tetter reappear in 
cold weather, repeat the treatment. ‘This is 
an excellent remedy. 

5487. Remedy for Barber’s Itch and 
Tetter. A simple and effectuul cure. Moist- 
en the part affected with saliva (spittle) and 
rub it over thoroughly three times a day with 
the ashes of a good Havana segar. Simple as 


this remedy may appecr, it has cured the 
most obstinate cases. 
To Cure Ring-worm. To 1 


part sulphuric acid, add 16 to 20 parts water. 
Use a brush or feather, and apply it to tho 
parts night and morning. A few dressings 
will generally cure. If tho solution 18 too 
strong, dilute it with more water ; and if the 
irritation is excessive, rub on a little oil or 
other softening application ; but always avoid 
soap. 

5489. Cure for Ring-worm, Wash 
the head with eoft-soap every morning, and 
apply tho following lotion every night: 1 
drachm sub-carbonate of soda, dissolved in 3 
pint of vinegar. 

5490. To Cure Pimples and other 
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Eruptions of the Skin. Never tamper 
with any breaking-out on the skin; even 
though it be a singlo red spot, do not appl 

to it'so simplo a thing as water, hot or eid, 
but lot it alone, and omit a meal or two; if it 
doos not abate, consult a physician. If one 
is not at hand, then live on half allowance 
until it isonet 

6491. Glyconine, or Glycerine Var- 
nish for Cutaneous Affections, Take 
yolk of egg, 4 parts by weight; rub in a 
mortar with 5 parts glycerine. ‘Applied to 
the skin it forms a varnish which effectually 
excludes tho air, and prevents its irritating 
effects. It is unalterable (a specimen having 
laid exposed to tho air for 3 years unchanged), 
and is quickly removed by water. These 
properties render it serviceable for erysipelas 
‘and cutaneous affections, of which it allays 
the action. It is also very valuable for sooth- 
ing the irritation resulting from burns, 

6492. Cure for Eruptions of the Skin. 
Take 2 ounces apes Sarsaparilla root, 14 
ouncey solanum dulcamara (bitter-sweet, or 
woody nightshade), 1} ounces mezereon 
bark, 4 ounce rasped guaiacum wood, and £ 
ounce sassafras bark. Pour on these 1 quart 
boiling water, let it stand 24 hours, and then 
boil away slowly to 1} pints; press, strain, 
and add 2 pounds sugar and 1 ounce diluted 
spirits of wine. Take o wine-glassful 3 times 
a day with 1 grain precipitated sulphuret of 
antimony. 

6493, Treatment of Sprains. The 
rat remedy ig rest; when severe, rest for 

lays, to savo weeks; the best treatment is 
warm fomentations at the time of accident, to 
provont or reduco the swelling and pain, aud 
arnica, applied by means of rags, to prevent 

in and give strength to the part. The 
inoture of arnica is the preparation used. If 
tho skin is not broken,,about 20 to 30 drops, 
or even, in severe cases, 60 drops may be add. 
ed to a wine-glassfal of water. If tho skin is 
broken, or any abrasion is present, the 
strangth of the tincture must be considerably 
reduced; from 5 to 10 drops will then be suf- 
ficiont, and if any redness or inflammation 
ogours in or about the sprain, in consequence 
of using tho lotion, leave it off at once and 
so only cold water. A firm bandage will be 
aweful to support the part. Walking should, 
for a considerable time, be only sparingly in. 
tlulged in after a severe sprain. 

5494. semedy: for a Sprain or Bruise. 
Wormwood boiled in vinegar, and applied 
hot, with enough cloths wrapped around to 
keop the sprain moist. This is an invaluable 
remedy. 

6495. Sprains of the Wrist and 
Ankle. As soon as poset after the acci- 
out, get a muslin bandage 1 or 2 yards long, 
and 2 or 3 inches wide; wet it in cold water, 
‘and roll it smoothly and firmly around the in- 

itred part. Keep’ tho limb at rest, exposed 

the air, and continually damp with cold 
water. Tho sooner after tho accident the 
bandage is applied, the less pain and swelling 
thero will be; but if pain becomes excessive, 
caro must be taken to slightly loosen the ban- 
Gage. 

5496, Sprains of the Muscles of the 
Back. Take of Canada turpentine, + ounce; 
soap liniment, 6 ounces; and 1 drachm of 
laudannm. Mix, and rub well in before a hot 
tire. 

5497. Sprain in the Back. The first 
thing is rest; take night and morning 15 or 
20 drops of the balsam of copaiba. If tho 

art is inflamed, apply cold water cloths. 
Pak that Dowrelarbe kept gently open by aperi- 

‘When the inflammation is gone, rub 
(See No. 


ents. z es 
the part with stimulating liniment. 
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If there is infamma- 
tion, apply a bread poultice, or one of slippery 
elm, 

5499. To Extract Splinters. Thorns 
and splinters finding their way under the 
skin frequently give considerable pain, and, 
unless extracted, the annoyance may be very 
great, as inflammation will in all probability 
ensue, which is the process nature adopts for 
getting rid of the cause of irritation. If the 
splinter or thorn cannot be immediately ex- 
tracted, for which purpose a needle will be 
found in most cases a sufficient surgical in- 
strument, linen dipped in hot water ought 
to be bound around the place, or the part may 
be bated in hot water. In the event of in- 
flammation, which may probably issue on the 
production of an ulcer, the steam of hot water 
should be applied, and afterwards a poultice 
of bread and milk. 

5500. Treatment of Cuts. Tho divi- 
ded parts should be drawn close together, and 
held so with small pieces of strapping ot ad- 
hesive plaster stretched across the wound, or 
Uy the application of collodion. If the part 
becorered with blood. it should be first wi 
off with a sponge. When the wound is large, 
and the parts much exposed, a method 
is to sewit up. The application of a little 
creosote will generally stop local bleeding, pro- 
vided it be applied to the clean extremities of 
the wounded vessels. A good way is to placo 
a piece of lint, moistened with creosote, on 
the wound previously wiped clean, or to pour 
a drop or two of that liquid upon it. Friar’s 
balsam, quick-drying copal varnish, tincture 
of galls, copperas water, black ink, &c., aro 
popular remedies applied in the same way. 
A bit of the fur plucked from a black beaver 
hat is an excellent remedy to stop the bleed- 
ing from a cut produced by the razor in shay- 
ing. For light cuts with a knife, or any 
sharp instrament, tho Riga balsam usually 
stops the bleeding immediately. (See Lock- 


5501. Artificial Skin for Cuts, &c. 
A small quantity of collodion applied with & 
brush to a cut or wound will produce a per- 
fect artificial covering which is more elastic 
than plaster, and sufficiently insalblo in cold 
water. 

5502. Traumaticine, or Water-proof 
Covering for Wounds. This article is 
simply a solution of white and dry puro 
unmanufactured gutta-percha in. bisulpburet 
of carbon. Dropped on a wound or raw sur- 
face, it almost instantly forms a pliable, wa- 
ter-proof, and air-tight defensive cuvering to 
tho part, resembling, in appearance, gold- 
beater's skin. ‘Tho fotid odor of the bisul- 
phuret is lost in a few seconds. Chloroform, 
which has an agreeable odor, may be usc'l as 
the solvent, but is very much more expensive 
than the bisulphuret of carbon. 

5503. Treatment of Bed-Sores. Re- 
move the excessive diseharga hy gently press- 
ing the part with a bit of cotton wadding; 
then paint the sore over with prepared collo- 
dion (see No. 4744), using a soft camel-hair 
Pencil. ‘The application may bo Fepeated 

ily, and when it has well dried place a 
bit of soft lint or cotton wadding over the 


for tection. 
area ts. Deterge means to 
cleanse. Detergents remove unwholesome 
matters adhering to and obstructing the 
vessels; usually applied to foul uleers, éc., 
as tincture of myrrh, honey, alum, water, 
turpentine, &c. 
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,_ 5505. Treatment of Ulcers, An ulcer 
is an injury done to the flesh, from which 
issues matter, or some kind of discharge, with 
more or less pain and inflammation.” The 
common ulcer should be kept clean and cool, 
and protected from the atmosphere, especially: 
in frosty or cold weather. It should be wash- 
ed now and then with warm soap-water. Put 
upon it a little lint, wet occasionally with 
salt and water, and put over it the black 


salve. (See No. 4971.) Perhaps the best 
dressing is the saturnine cerate. (See No. 
4968.) ° Poultices made of the oak bark or 


sumach bark may be used alternately. 

5506. Severe Ulcers, 
Sometimes ulcers are very irritable, tender, 
and painful, and discharge a thin acrid fluid. 
‘They should be steamed every night with a 
bitter decoction, and occasionally washed 
with an infusion of chamomile lowers, or 
@ strong decoction of wild cherry bark, with 
a little spirit. Apply a poultice of slippery 

, taixed with a strong decoction of poplar 
bark, and a trifle of salt." Repeat as required, 
If the ulcer or ulcers are indolent, steam as 
before, and apply the cancer plaster (sce No. 
5047,) with only a trifle of the white viirol 
mixed with it; or, sprinkle the wleer with 
powdered blood-rovt. Sometimes ulcers be- 
come very much inflamed, and assume a livid 
color; they are covered with small vesicles 
or blisters, a3 in mortification. Wash the 
ulcer with tincturo of myrrh, and apply a 
poultice made of charcoal, yeast, slippery 
elm, ginger, and a minute portion of tincture 
of cayenne. Bear it as long as possible, 
Then apply tho saturnine cerate. (Seo No, 


5507. Beach’s Remedy for Ulcers, 
The following is recommended by Dr. Beach : 
Take sweet clover tops and stalks, burdock 
leaves, and parsley, a handful of each; get 
the strength out by boiling; strain, and add 1 
pound of resin and pound of fresh Uutter ; 
simmer until of a proper consistence. A cold 
water cloth constantly applied is a good rem- 
edy. Put a little corato on the ulcer previ- 
ously. Attend to the general health by 

Yeansing the stomach and bowels, and then 
giving tonics, 

5508. To Disinfect and Deodorize 
Foul Ulcers. Permanganate of potassa 
disiufeets rapidly the most fetid ulcers, in 
the proportion of 2 scruples of the salt’ to 
8 ounces of water as a lotion or injection. 
The most favorable method is to cover the 
wound with lint soaked with that substance, 
and to place above this a layer uf raw cotton, 
the latter having the property of filtering the 
air, and to retain the gers which determine 
putrid fermentation. In cancers of the womb 
it is necessary to repeat the injections several 
times a day, 

5509, Ulcers in the Mouth, If the 
ulcersare not of a syphilitic origin, a local 

sh of carbolic acid or permanganate of 
potassa will speedily cure them ; say 1 part of 
acid or permanganate to 100 of water. If 
they are, however, syphilitic, the wash of 
carbolio acid, perhaps 8 or 3 times as stivug, 
in combination with internal treatment, will 
be found beneficial; the wash may be used 3 
RS10.  reatm € Ri Ss 

5: . Treatment ot ‘unning Sores 
onthe Legs. Wash them in brandy, and 
apply elder leaves, changing twice a’ day. 
This will dry up all the sores, though the 
legs were like a honey-comb. | Or, poultice 
them with rotten apples. But take also a 
purge once or twice every week. 

5511. Fine Clay as a Dressing to 
Sores. Dr. Schreber, of Leipsic, recom- 
mends the use of clay as the most, energetic, 
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most innocent, simple, and economical of 
palliative applications to surfaces yielding 
foul and moist discharges. He moreover 
considers that it has a specific action in ac- 
celerating the cure. Clay softened down in 
water, and freed from all gritty particles, is 
laid, layer by layer, over the affected part. 
If it becomes dry and falls off, fresh layers are 
applied to the cleansed surface. ‘The irrita- 
ting secretion is rapidly absorbed by the clay, 


and the contact of air prevented. The cure 
thus goes on rapidly, This clay ointment 
has a decisive action in cases of fetid pers- 
ration of the feet or armpits. A single 


layer applied in the morning will destroy 
all odor in the day. It remains a lon, 
time supple, and the pieces which fall off in 
fine powder produce no inconvenience. 
(Brit. Med. Journ.) We can corroborate Dr. 
Schreber’s observations, having used fine 
clay poultices for several years, chiefly, 
however, in cases of local inflammation re- 
quiring the application of cold. Rags wet in 
water, or Goulard water, so rapidly become 
dry and hot that the benefit from the cold 
application is completely lost. There is no 
dirt when the clay is enveloped ina piece of 
fine linen, and is not too fluid in consistence. 
(Braithwaite.) 

6512, Treatment of Burns. In regard 
to the treatment of burns there is a great di- 
versity of opinion, scarcely any two surgeons 
agreeing as to the remedies. “All of them are 
doubtless valuable, but there is one which 
has a great reputation (namely, carron oil, 
see No, 5513). “Tho great objection to. it is 
its offensive odor, rendering an entire _hospi- 
tal ward disagreeable. In all cases of burns 
and sealds, it is necessary to obseryo that, if 
fever should ensue, laxative medicines onght 
ns castor oil, or salts and senna. 
Carron Oil. This is composed 
of equal parts linseed oil and limewater, and 
should bo well shaken before using. 

6514. Treatment of Recent Burns. 
When recently inflicted, nothing tends more 
decidedly to soothe or deaden the sufferin, 
than cold water; the burnt part should, 
therefore, bo immediately placed in cold wa- 
ter, or thin cloths dipped in cold water should 
be applied and frequently renewed over tho 
injured surface. After tho lapso of o short 
time, when the cold fails to relieve, rags dip- 
ped in carron oil (see No. 5513) are to be 
substituted for tho water, care being taken 
to keep tho rags moist with the oily mixturo 
until the burn heals; this is the main point 
in the treatment; the rag or linen must not 
be removed or changed. ‘The carron oil may 
be applied from tho first if it isat hand; but, 
cold water heing nearly always to bo had, 
will be found very grateful until assistance 
arrives. A largo bottle of carron oil should 
bo kept in every nursery cupboard, or in 
every house, in a'place easy of uccess, a large 
label being’ affixed to it, with plain direc- 


tions. 
Treatment of Superficial 


5515. 
Burns. “When tho burn is very superficial, 
simply inflaming or vesieating. the part, cov- 
ering it up with four, and then placing a 
layer of cotton over it, so as to exclude the 
air, makes avery comfortablo dressing. An- 
other method consists in applying cold wa- 
ter; and nother, warm water covered with 
oiled silk and a bandago. Glyconino or gly- 
cerine varnish (see No. 5491) is also a valua- 
ble remedy. Lard, deprived of salt, and sim- 
plo cerate, make pleasant applications. 

5516. Gross’ Treatment of Burns. 
The profession is indebted to Prof. Gross for 
the introduction of white lead and linseed oil 
in the treatment of bures. It is one of the 


ephe) 


very best applications which can be used, 
effectnally oxcluding tho air, and being 
always grateful to the patient. ‘In all cases, 
no matter whether merely tho skin or the 
deeper structures aro involved, white lead, 
weelodicp witty teesl ot to ths pevalutedee 
of paste or paint, and placed on with a brush, 
will bo found productive of great relief. 
Thero does not appear to bo any risk from 
the constitutional influence of the lead, 
though it has been suggested, to counteract 
any tendency of this kind, that the patient 
should take occasionally a little sulphate of 
magnesia. 

6517, Burns and Scalds. Every famil; 
should have a preparation of flaxseed oil, 
chalk, and vinegar, about the consistency of 
thick paint, constantly on hand for burns and 
scalds. A noted retired physician states that 
he has used it ia hospital and private practice 
for tho past forty years, and believes that no 
application can comprz> with it, as regards 
relief of pain and curative res 

5518. Remedy for Scal Apply a 
poultice of slippery elm bark aud milk, and, 
when the inflammation has left, apply black 
salve, (See No. 4971.) For very slight burns, 
the bisck salve alone will cure. The slippery 
olm poultice isa sovereign remedy, and has 
effected the greatestcures. Dr. Beach relates 
a case of severe scalding, in which a poultice 
of slippery elm bark and olive oil alone very 
soon arrested the inflammation and acute 

‘ings of tho patient, to the astonishment 
0 witnessed the cure. 


quids, gargle a 
then bold iu the month a mncilage of slippery 
elm, swallowing it slowly, if the throat also 
has been scalded; the slippery elm bark may 
be mixed with olive oil. Somo recommend 
soap liniment, but the latter must not be swal- 
lowed. 

6520. ToCure Slight Burns. Whena 
burnis only trifling, and causes no blister, itis 
sufficient to apply a compress of several folds 
of soft linen upon it, dipped in cold water in 
which has been dissolved a little carbonate of 
soda; to be renewed every 15 minutes until the 

ain'is removed. Dr. Tissot says, in cases of 
Elisters, beat up an exg with 2 tale-spoonfals 
olive oil or linseed oil, spread it on soft linen, 
and apply it to the affected part. For very 
slight burns or scalds, tho black salve alone is 
sufficient to remove the pain and inflamma- 
tion. (See No. 4971.) If the skn is not 
broken, cover the part with a layer of flour 
or starch, place cotton wool over it, or 
linen rag, and bind it over lightly. Ife 
blister has been burst or cut, uso a cerate. 

5521. Carbolic Acid for Burns or 
Scalds, The best application in cases of 
burns or scalds is a mixture of 1 part of car- 
bolic acid to 8 of olive oil. Lint or linen raga 
ars to be saturated in the lotion, and spread 
smoothly over the burned part, which should 
then be covered with oiled silk or gutta-percha 
tissue, to exclnde the air. The dressing may 
be left on from 2 to 3 days, and should then 
be reapplied, exposing the burn as short = 
time as possible to the air. 

5522. Oil of Brown Paper. Dip a 
piece of thick brown paper iuto the best 
salad oil. Set the paper on fire upon a plate, 
and the oil that drops from it is a good remedy 
for burns. 

5523, Treatment of Burns and Dis- 
colorations Caused by Gunpowder. Dr. 
Davies, in a recent number of the London 
Lancet, states that he has found the following 
treatment most successful: Smear the scorch- 
ed surface with glycerine, by means of = 
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feather, then apply cotton wadding; lastly, 
cover with ail alk. In one case the discolora- 
tion was very great, the patient looking more 
like a mummy than aliving being. Itentirely 
subsided in a month by tho abote treatment. 

5524, Nature of Rheumatism, Rheu- 
matism is a diseased condition of the fibrous 
end muscular tissues, cbiefly affecting the 
larger joints; the heart and diaphragm are 
also liable to be affected by it. It is a pro- 
moting cause of heart disease. ‘The principal 
forms of rhoumatism are these: When the 
joints abont the back and loins are affected 
the complaint is known as Jumbngo; pains 
in the hip joints are designated sciatica. 

5525. Causes of Rheumatism. Tho 
causes of rheumatism are various. Vicissi- 
tudes of temperaturo aro tho most common; 
occupying a damp bed for a single night is 
sufficient to engender tho disease. Such per- 
sons as blacksmiths, who are exposed to 
severe changes of temperature, are generally 
victims to the complaint. Miners and per- 
sons employed in smelting-furnnces are o! 
severe sufferers. There 13 likewise a hered- 
itary tendency to the malady, which » 
slight cold will develop. sheumatisin 

roceeds ftom a vitiated condition of the 

ood. A hereditary taint in the circulating 
fiuid may be developed by u slight cold, but 
moro commonly the blood hecomes vitiated 
through mal-asimilation and a fanlty diges- 
tive action. The preciso principle of the 
poison engendered has not yet been fully 
ascertained, It is generally believed to be 
lactic acid. 

5526. Premonitory Symptoms of 
Rheumatism. An attack of'rhoumatism is 
imminent when a stiffuess is felt in tho joints, 
combined with o dryness of tho skin and a 
burning thirst. ‘Tho variety of tho complaint 
of which theso signs aro tho precursors is 
termed acute. Tho other variety is chronic 
rheumatism. Tho latter may be described as 
an aggravated condition of tho former, though 
some persons not only describe thom as 
quite distinct, bat introduco a varicty be- 
tween them. 

6527. Treatment of Rheumatism. 
In the early stages, when thero is much thirst, 
8 refreshing saline drink will bo beneficial; 
cold water may bo freely allowed, but acid 
drinks must not be given without consulting 
the doctor, as they may not agreo with bis 
medicines.’ A correspondent of tho Medical 
Circular vouches for tho relief he has expe- 
rienced in the liberal uso of limo (or lemon) 
juice, while laboring under the paroxysms of 
henmatiam. Dy persistent uso of tho above 
simple acid for the space of 3 days, avoiding 
all stimulating liquids, tho most confirmed 
rheumatism will, ho says, relax, and tho tone 
of the muscular and nervous system will be 
restored to its usaal character. 

5528. Local Remedies for Rheuma- 
tism, Unless anything clse is ordered, cot- 
ton-wadding wrapped around tho swollen 
Joints, and covered with oil silk, will Le found 
satel a kind of local vapor bath is pro- 

luced by it. If this is not agreeable, rags 
may bo dipped in o saturated solution of 
nitre in water, and applied, caro being taken 
to keep them moist; oiled silk should be ap- 
plied round these as well. 

5529. Treatment of Chronic Rheu- 
matism. Wheu rheumatism becomes chronic, 
the general health, particularly tho dict in 
connection with tho digestivo powers, must 
be attended to with great care, Tho attacks 
often arise from puro debility, and will then 
be best cured by tonics and good food. 

5580. Simple Remedy for Rheuma- 
tism. Bathe the parts affected with water 
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in which potatoes have been boiled, as hot as 
can be borne, just before going to bed; by the 
next morning the pain will bo much reiiesed, 
if not removed. Ono application of this sim- 
plo remedy has cured tho most obstinate 
theumatie pains. 

5531.  Dovers Rheumatic Pow- 
der, Ipecacnanha powder, and purified 
opitim, of each 1 part; sulphate of potassa, 
8 parts; tritarate them together to a fine 
powder. Be very careful to reduce the opium, 
snd intimately mix with the rest. ‘This pow- 
der is recommended by Dr. Dover as an 
effectual remedy for rheumatism. Tho dose 
is from 2 to 5 grains, repeated. Avoid much 
drinking after Lamog it, or it might act ag an 


emetic. 

5532. Remedy for Rheumatism. 
Take 4 ounce cach black cohosh root, golden 
seal, and nerve powder; 1 pint of rum. Mix. 
Dose, + table-xpoonful 3 times a day. The 
most obstinate cases of rheumatism have 
yielded to the above simpla remedy. 

5533, Speedy Cure for Rheumatism. 
Dr. R. H. Boyd states that he cures intlam- 
matory rheumatism in from 3 to7 days by 
tho following method: Give first a full emetio 
doso of tartar emetic (14 to 2 grains), and 
when this has operated, 5 drops laudanom 
and 6 drops tinctnre of colchicum, every 3 
or 4 hours, and a teu-spoonful of a half-pint 
mixture, containing 4 drachms acetate of po- 
tassa, overy hour, en the patient becomes 
very hungry, and is quite free from pain, 
having fasted several days, he allows 2 table- 
spoonfuls of milk or 1 oyster 3 times a day, 
increasing tho quantity gradually each day. 

55: Remedy for Inflammatory 
Rheumatism. Gelseminum, administered 
in doses of 5 to 80 drops, is a very serviceable 
remedy. Tho dose should be repeated at in- 
tervals until the pain and inflammation dis- 


appear. 
Bheumatic Alterative. Mace- 


535. 
rato for 3 or 4 days 4 oanes each colchicum 
seed and black cohosh root, both well bruised, 
in I pint best 179 whiskey, A dessert-spoon- 
fal 3 times a day, before meals, has been 
found a valuable remedy in chronic theama- 


tinm. 
"8586, Indian Remedy for Rheuma- 
tism. Macerate the following ingredients 


for a few days in 1 quart rye whiskey : 1 onnca 
bark of wahoo root, 1 ounce blood root, 2 
ounces black cohosh root. 4 ounce swam) 
helleboro, 1 ounce prickly, uti Fark, and 1 
ounce poke root cut fine. Dose, 1 teu spoon- 
ful every 3 or 4 hours, increasing the dose as 
tho stomach will bear it. 

5537, Spanish Cure for Chronic and 
yphilitic Rheumatism. Take 4 ounces 
sarsaparilla, 1 ounce rasped guaiacum wood, 
2 ounces oxtract of sarsaparilla, ounce crude 
antimony. Tie them in a linen rag with 10 
drachms English walnut hulla (or black wal- 
nut), and boil in 3 pints water down to 2 pints; 
strain. Dose, a wine-glassful every hour. 

5538, Jackson’s Cure for Chronic 
Rheumatism. 1 drachm esjeput oil; 4 
ounce eyrup of myrrh; 3} annces syrup of 
gum-aral ic. Dose, 1 tea-spoonfal 3 times & 
lay. 


539, Caution to Painters. Painters 
should seldom wash their hands in turpentine, 
as the practice, if persiated in, will lead to the 
must serious results, even to the loss of power 
iu tho wrist joints, It hus a tendency to en- 
largo tho Unger joints, renders the hands 
moro sensitivo to cold in winter, and lays the 
foundation of rheumatism. 

. Rheumatic Decoction. Virginia 
snuke-ruot, 1 drachm; sarsaparilla in powder, 
6 drachms; burdock ‘seed. 2 drachms; poke 
root, 2 drachms; wine-pine bark, 2 drachms; 
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cayenne pepper, $ drachm. Powder them, 
and add 3 quarts of water, Boil down to 2 
quarts. A cupful 2 or 3 times a day. 
most valuable in chronic rheumatism. 
5541. Lumbago. It is a species of 
chronic theumatism, which affects the muscles 
of tho lower part of the back, cansiug great 
pain and stiffness. Tho patient can searcely 
atir without baving the most piercing pain. 
Tt may be confined to one side, or affect the 
loins generally, Its attacks aro generally 
sudden, immediately after or in stooping, or 
rising from bed, —Lumbago is connected with 
derangement of tho stomach, bowels, and kid- 
nera. » 
6542. Remedy for Lumbago. Recti- 
fied oil of turpentine, 25 drops; sulphuric 


It is 


and hathe frequent! 

5544, Remedy for Neuralgia. A 
remedy said to be efficacious consists in apply- 
ing bruised horso-radish to the wrist on the 
side of the body where the pain is. 

6545. Excellent Remedy for Neural- 
gia. A remedy, which is sometimes instan- 
taneously successfull, is mixing equal parts of 
sweet oil, spirits of hartshorn, and chloroform; 
shake it well, and beforo time is allowed for 
its particles to separate, wet a bit of rag or 
lint, place it on the painful spot for about a 
minute, or less if relieved sooner, but hold a 
handkerchief on the lint, so as to confine the 
volatile ingredients; if kept on too long, the 
skin may be taken off. 

546. Effective Cure for Neuralgia. 
Apply a blister of Spanish flies, and let it're- 
main until it draws tho skin red te longer); 
then take it off, and apply amorphino powder. 
‘This is often very offectual. 

5547. Jackson’s Neuralgia Remedy. 
Mix 14 drachms iodide of potassa, 15 grains 
sulphate of quinine, 1 ounce ginger syrup, 
and 24 ounces water. Dose, a table-spoonful 
‘every 3 hours. 

5548. Whitlow, or Felon. Tho severit; 
of tho inflammation in whitlow varies consi 
erably; there is tho mild form, which gener- 
ally yiolds to fomentation with hot water 
cloths or poultices; and if matter forms, if 
relieved by tho lancet, it speedily heals; but 
there is a much more formidable affection, in 
which tho deep textures of the finger are in- 
yolred, accompanied by severe pain, throb- 
bing, and much redness, heat, ant swelling. 
The form is only to bo relieved by free and 
early incisions with the lancet; for if this be 
neglected, the boues will become affected, and 

ill be destroyed. It would therefore be ad- 
visable to submit tho finger to the inspection 
‘of a surgeon when it does not easily yield to 
fomentations or a poultice. 

5549, Treatment of Whitlow. Steam 
the whole hand with bitter herbs for 30 or 40 
minutes; bathe it frequently in strong hot lye 
water. ‘Tha steaming most nat he dispensed 
with. Or: Immerse the diseased finger in 
strong lyo as long and as hot as can be borne 
several times aday. Apply a poultice of lin 

and slippery elm, with o little salt and 

dy. Tho formation of matter is indi- 
cated by o small white spot in the center of 
the swelling. When this SPREE open it 
‘with the point of a largo needle or probe, that 
the matter may escape. Repeat if necessary. 
If proud flesh appears, apply tho vegotable 
caustic or chloride of potassium, diluted. A 
poultice of powdered hops 1s very effectual to 
relieve pain. Apply the black salve (see No. 
4971), to heal it. Attend to the general health, 
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by giving aperients, tonics, and nutritious 
cooling dict, 

5550. Simple Cure for a Felon. As 
soon as the parts begin to swell get the tine- 
ture of lobelia, and wrap the part affected! 
with cloth saturated thoroughly with the tine- 
tnre, and the felon is dead. An old physician 
says that ho has known it to cure in scores 
of cases, and it never fuils if applied in sea- 


son. 

5551. Bone Felon. The following re- 
ceipt for the cure of bone felon is given by 
that high authority, the London Lancet: As 
soon as the disease is felt, put directly over 
the spot a blister of Spanish fly, about the size 
of the thumb nail, and let it remain for 6 
hours, at the expiration of which time, direct- 
ly under the surface of the blister ‘may be 
seen the felon, which can be instantly taken 
out with the point of a needle or a lancet. 

5552, To Cure Felons. Stir 4 tea- 
spoonful water into 1 ounce Venice turpentine 
with a rough stick until the mixture appears 
like granulated honey. Wrap a good coating 
of it round the finger with a cloth. If the 
felon is only recent, the pain will be removed 
in 6 hours. 

5553. Treatment of Boils, When 
these appear, sayperaion should be promoted 
by poultices of bread and linseed meal, to 
which a little glycerine or fat or oil may be 
added, to prevent their getting hard. When 
ponltices are inconvenient, exposure to the 
vapor of hot water, or the application of 
stimulating plasters, may be adopted instead. 
When sutficiently ripe, the boil should be 
opened with a lancet, the matter evacuated, 
and the wound dressed with ao little simple 
ointment spread on a piece of clean lint or 
linen. ‘The diet may be full and liberal until 
tho maturation of the tumor and the discharge 
of the matter, when it should be lessened, 
and the bowels opened by somo saline purga- 
tives, as salts or cream of tartar, When 
there is a disposition in the constitution to 
tho formation of boils, the bowels should bo 
kept regular, and tonics, as bark or steel, ta- 
ken, with the frequent use of sea-bathing, if 
possible. 

5554. Carbuncle. A carbunclo is a 
species of boil, but larger, and much more 

ainful. It shows debility in the constitution. 
‘arbuncles are very dangerous, and medical 
advice should at once be obtained. 

5555. Asi nts, Substances that 
constrict the animal fibre, and coagulate albu- 
men, When employed to check bleeding, 
they are called styptics. | The prineipal vege: 
tablo astringents are catechu, kino, galls, and 
oak bark; tho principal mineral astringents 
are sulphate of iron, nitrate of silver, chloride 
of zine, sulphate of copper, acetate of lead, &c. 

5556, To Stop Bleeding. If aman is 
wounded so that blond flaws, that flow is 
cither regular or hy jets or epirts. If it flows 
regularly, a yein has been wounded, and o 
string should be bound tightly around below 
the wounded part, that is, beyond it from tho 
heart. If the blood comes ont by leaps or 
jets, an artery has been severed, and the person 
may blecd +0 death in o fow minutes; to pres 
vent whicn, apply the cord above the wonnd, 
that is, between the wound and theheart. In 
case 9 string or cord is not at hand, tie the 
‘two opposite corners of a handkerchief around 
the limb, puta stick between, and turn it 
round until the handkerchief is twisted suffi- 
ciently tight to stop the bleeding, and keep it 
60 until Va physician can be had.” This appli 


ance is a tourniquet. 
5557. To 5 the Bleed from 
ee. Make a ball of cotton about the 


sire of a pes; put this pellet of cotton or lint 
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upon the wound; press it down firmly; keep 
up the pressure for a quarter of an hour. Re- 
‘move the finger cautiously, taking care to let 
tho pellet remain. 

6558. Pancoast’s Styptic. Take car- 
donate of potash, 1 drachm; castile soap, 2 
drachms; alcohol, 4 ounces. Mix. This styp- 
tic has been found preferable to the persulphate 
of iron in many of the minor cases of hemor- 
rhage, inasmuch as it leaves the surface of 
the stump in a healthy condition, and does 
not produce tho thick incrustation so often 
objectionablo after tho application of the iron. 

5559. Styptic Collodion. This is made 
by uniting equal parts of collodion and chlor- 
ide of iron. It is recommended for erysipelas. 

5560. Ehrle’s New Preparation of 
Cotton for Stanchin; femorrhage. 
American cotton of the it quality should 
be cleansed by boiling it for an hour in a weak 
solution of soda (about 4 per cent.), then re- 
peatedly washed in cold water, pressed out, 
and dried. By this process it will be perfectly 
cleansed and adapted to more ready abso 
tion. After this it should be steeped once or 
twice, according to the degree of strength 
requited, in liquid perchlorido of iron, diluted 
with + water, pressed, and thoronghly dried 
in the air—neither in the sun nor by the fire— 
then lightly pulled out. The cotton go pre- 

will bo of a yellowish-brown color. It 
must be kept very dry, as it is affected by the 
jamp. 

5661. Styptic Paper. A modo for 
carrying about chloride of iron as 9 ready 
styptic has been invented in Paris, which cou- 
sists in dipping aer in a decoction of 1 
pound benzoin and 1 pound alum in 4 gallons 
water, which has been kept boiling for 4 
hours, with renewal and skimming. pa- 
per is left in the filtered solution for somo time 
until saturated; it is then dried, and painted 
over With neutral solution of perchloride of 
iron; this is then dried, folded, and wrapped 
in an impervious cover. 

5562. New Styptic Collodion. Collo- 
dion, 100 parts; carbolic acid, 10 parts; pure 
tannin, & parts; benzoic acid, 5 parts.’ Agi- 
tate until the mixture is complete. This pre- 
poration, which has a brown color, leaves on 
evaporation a pellicle exactly similar to that 
of ordinary collodion. It adheres strongly to 
the tissues, and effects tho instantaneous co- 
agulation of blood and albumen. Tannin ef- 
fects a consistent coagulation of the blood, 
whilst benzoic acid has a cicatrizing action on 
tho tissnes. 

5563, Spitting of Blood. In casos of 
spitting of Livad, it is often difficult to deter- 
mine whether it’ proceeds from the internal 
surface of the mouth, from the throat, from 
the stomach, or from’ the lungs. When tho 
blood is of a florid or frothy appearance, and 
brought up with more or leas coughing, pre- 
ceded by a short tickling cough, a saltish 
taste, anxiety, and tightness across the chest, 
its source is the lungs. The blood proceedin; 
from the lungs is usually of a florid color, an 
mixed with a little frothy mucous only. It 
may be distinguished from bleeding from the 
stomach, by its being raised by hacking or 
coughing, and by ita darid and frothy appear- 
ance; that from the stomach is vomited in 
Ce quantities, and is of a dark 
colar. 

5564. Treatment for Spitting of 
Blood. Moderate the discharge of blood by 
avoiding whatever tends to irritate the body 
wnd increase the action of the heart. A low 
diet should be strictly obeerved, and external 
heat and bodily exercise avoided ; the air of 
the room should be cool, and the drink 
(which should consist chiefly of barley-water, 
acidulated with lemon-juice), taken cold, and 
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the patient not suffered to exert his voice. 
‘After the operation of a little gentle aperient 
medicine, as lenitive electuary, or an infusion 
of senna, with a little cream of tartar dis- 
solved in it, take 10 drops of laudanum and 
10 drops of elixir of vitriol in half a cupful of 
cold water. If there is no cough. the lauda- 
num may be omitted. A little salt and water 
given will often check spitting of blood, when 
it comes on. Put the feet in warm water, 
and give as above, the elixir of vitriol, &c. 
Givo also ipecacuanha powder in small doses 
of from 1 to 2 grains every 4 hours. 

6565. Bleeding from the Nose. This 
may be caused by violence, or may arise 
from an impoverished state of the blood. 
‘When it occurs in persons of middle age it is 
more serious, as it is then often a symptom 
of pone, bse ane oye bleeding: con 

rene! @ sto] making the patient 
faise both his arms abore his head, and bold 
them thero for some time. Sponging with 
cold or iced water to the forehead and face, 
or applying a towel wet with cold water be- 
tween the shoulders, will, in most cases, suc- 
ceed. The sppliceton of e strong solution of 
alum or iron-alum to the inside of the nostrils, 
or plu, ging the nostrils with lint or cotton 
wool soaked in the solution, may be necessary 
if the bleeding is profuse. The health of per- 
sons subject to these attacks should be im- 
proved by nutritious diet, animal food, with 

otatoes, water-cresses, and fruit. The fol- 
Towin; prescription may be relied on; Tine- 
tare of eeeeh; 2 seers dilute ae acid, 
1 drachm ; 8] of oran; | 1 ounce; 
infusion of calumba, 7 ene Pest . For 
child, 1 table-spoonful in a wine-glass of water 
before meals; for an adult the dose may bo 
increased. 

5566. To Stop Bleeding at the Nose, 
Placing a small roll of paper or wusli 
Above the front teeth, under the upper Ii 
and pressing hard on the same, arrést 
bleeding from the nose, checking the pas 
sage of blood through tho arteries leading ta 
the nose, 

5567. tt for Leech-Bites, 
Dissolve 1 part of crystallized perchloride of 
iron in 6 parts of collodion very gradually. 
A drop or two of the product forms an ad- 
mirable styptic. 


6568. ics. Medicines 
‘that allay and other pains. Bark, 
opium, camphor, ether, musk, castor, assa- 
fetida, valerian, and chalybeates, are anti- 
apasmodics, 

6569. Nervines—sometimes called 
neurotics—s:e auostances or agents which ro- 
lieve disorders of the nerves. Antispasmod- 
ics, chaly beates, ‘and vegetable tonics belong 
to this close. 


5570, Treatment of Nervousness. 
The cure of nervousness is best effected by 
restoring the healthy action of the stomac! 
and bowels, and by tho uso of proper exercise, 
especially in the open air. The stomach 
should not be overloaded with indigestible 
food, and the bowels should be occasionally 
relieved by tho use of somo mild sperient. 
<Abernethy’s injunction to a norvous and dya- 
Jeptio Indy, “ Dicuss your servants, madam, 
and make yourown s,” should be recollect- 
ed by all asa proof of tho importance that 
eminent surgeon attached to exercise. Va- 
I is @ medicine of great use in nervous 
disorders, hysteria, lowness of spirits, restloss- 
negs, and diseases of the bladder, &e. The 
common dose is from a scruple toa drachm, 
in powder; and in infusion from 1 to 2 
drachms. Its unpleasant flavor may be neu- 
tralized by the addition of mace. Assafwtida 
is also recommended. Tako assafetida, 14 
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drachms; water, G fluid ounces. Dose, 1 to 
3 table-spoonfuls thrice or oftener, daily. But 
there ix no remedy for nervous disorders of 
every kind, comparable to the proper and 
constant use of maguetic electricity. 

5571, Nerve Powder. Take 1 ounce 
each of scullcap, valerian and catnip; and cay- 
enne, 1 drachm; coriander seeds,’ 4 ounce. 
Pulverize, and mix. ‘Take 1 tea-spoonful in a 
cupful of boiling water, leaving room for milk 
and sugar, Repeat according to tho eymp- 
toms, ‘This powder tranquillizes tho most 
irritable nerves without debilitating and dead- 
ening their sonsibility. It greatly sprengthens 
the nerves. 

6572. Nervous Mixture. Liquid car- 
onate of ammonia, # drachm; compound 
tincture of cardamom, 4 ounco; oil of laven- 
der, 8 drops; mint water, 3 ‘ounces; mix, 
and take in two or three doses. It is inval- 
uable. 

6573. Nervous Pill. Assafctidn, cx- 
tract of hops, carbonate of ammonia, of cach 
Lounco; extract of valerian, 20 grains. Dis- 
solve the first two ingredients over tho fira, 
then tako off, and add tho others; mix well, 
and with afew drops of tho oil of lavender, 
‘and a little powdered liquorice, form into 

ills. Dose, 1 or 2 once or twico a day. 

‘aluablo in all nervous and hysterical dis- 
orders. 

6574, Nervous Tincture. Compound 
tincturo of bark, 2 ounces; ammoniated tinc- 
ture of valorian, 14 ounces; compound tincture 
of alovs, 4 ounce. Mix. Gvod for goneral 
weakness, low spirits, and nervous irritabil- 
ity. Two tea-spvonfulu twico o day, (See 
No. 5570.) 

5575, Mixture of Valerian and Car- 
bonate of Ammonia. An excellent remedy 
for nervous headache and depression of spirits. 
Mix 3 drops oil of valerian and 10 grains car- 
Donate of ammonia with 14 fluid ounces 
cinnamon water and 4 fluid ounce syrap, 
One-half to be taken every 4 hours, 

6576. Remedy for Spasms, Take of 
acetate of morphia, 1 grain; spirit of sal-vola- 
tile and sulphuric other, of each 1 fluid ounce; 
camphor julep, 4 fluid ounces, Mix. Tt 
should be kept claaly corked, in a cool place, 
«wad should be well shaken before use. Dose, 
1 tea-spoonful in o glassful of cold water or 
wine, as reqhired. 

677, Hy driasis, or Low 
irits.” Wypochondriasis, low spirits, or 
“blues,” ia a peculiar state of the mind, ac- 
companied with indigestion. The principal 
objects of treatment are, to remove the indi- 
gestion, to strengthen tho body, and to en- 
iven tho spirits; and ono of tho best plana 
with which wo are acquainted for this is 
constant exercise and change of place, with @ 
warm bath about thrice a week; early hours, 
regular meals, and pleasant conversation; the 
bowels being at the same time carefully reg- 
nlated by the occasional uso of a amild pill, 
and tho stomach strengthened by some appro- 
priate tonic medicine, 

5578. To Dissolve Quinine, Sulphate 
of quinino (sometimos called simply quinine) 
when forming a part of a fluid mixturo, must 
be dissolved in sulphuric acid before com- 
pounding with the other ingredients. In 
most of the fluid receipts which contain qui- 
nine, a emall quantity of tho acid is prescri 
solely for this Parpose; it should be added to 
the quinine drop by drop, and only sufficient 
used to make a perfect solution. 

5579, Remedy for Fever and 
Peruvian bark, 2 ounces; wild-cherry tres 
bark, 1 ounce; cinnamon,1 drachm, all pul 
verized ; capsicum, 1 tea-xpoonfal ; sulphur, 1 
ounce; port wine, 2 quarts. Let stand a day 
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ortwo, Always buy the Peruvian bark and 
pulverize it, a3 most ready pulverized articles 
are adulterated. This is the reason why more 
cures are not performed by it. Dose, a wine- 
glassful every 2 or 3 hours in the day until 
broken; then 2 or 3a day until all is used. 
‘This mixture will bo found an infallible cure 
for intermittent fever and fever and ague. It 
removes the diseaso when all other means fail, 
and may be used by those who object to qui- 
nine, 

5680. Cure for Ague. ToS tea-spoon- 
fuls water, add 60 drops tincture of gelsemi- 
num and 10 grains quinine. Shake well before 
using, Administer 1 tea-spoonful in a wine- 
glass of sugar water every 2 hours. ‘This 
medicino has a tendency to affect the head 
and vision, and produce physical prostration. 
When these symptoms become developed, 
cease tho doses, and the effects will pass 
off, leaving tho patient completely restored. 
Thogo directions wast bo adbered to, as gel- 
seminum, administered after its effects have 
become ‘apparent, may bo attended with 
serious consequences. (Sce No. 5578.) ‘This 
is an excellent remedy. 

5581. Dr. Krieder’s 1 Pills, Take 
20 grains quinine, 10 grains Dover's powder, 
(seo No, 5176), 10 grains sub-carbonate of 
iron; mix with’ molasses or mucilage of gum- 
arabic, and divide into 20 pills, Dose, 2 each 
hour, commencing 5 hours before the chill 
should set in, Then take one night and morn- 
ing until all are taken. (See No. 6584.) 

5582. Quinine Mixture for Children. 
Por small children nothing iy better than 5 or 
6 grains dissolved (see No. 5578) quinine in 
@ 2-ounce vial, 1 table-spoonful uf white sugar, 
then fill with water. Dose, 1 table-spoonful 
as above, 

5583. Caution in the Use of Quinine. 
In all cases where quinine is to bo adminis- 
tered, first givo o cathartic to cleanse the 
stomach and bowels. 

5584. Ague Mixture. Dissolve 20 grains 
quining, mix it with 1 pint diluted gin or 
Port wing, and add 10 grains Dover's pow- 

ler (sce No. 5176), and 10 grains sub-carbon- 
ate of iron. Doso, a wine-glass cach hour 
until the aguo is broken, and then 2 or 3 times 
@ day till the whole has been used. This is 
receipt No. 5581, in a liquid form. It may be 
used when the pills are objectionable. 

5585. Remedy for Cold in the Head. 
Pollion, of Frauce, recommends the inhaling 
of hartshorn for curing colds inthehead. The 
inhalation by the nose he recommends 7 or 8 
times in minutes. Spirits of camphor may 
be used in the same manner with Deneficial 
results. 

5586, Catarrh. ‘hero is perhaps no 
complaint so common as catarrh, or cold in 
the head ; it occurs both in winter and sum- 
mer; and it is generally said that a summer 
cold is more dificult to get rid of than a win- 
ter one. The attack sets in with pains in the 
limbs and back, lassitude, and a sense of 
tightness across the forehead, repeated sneez- 
ing, watery ond inflamed eyes, and increased 
discharge from the nose; sometimes thero is 
inflammation of ‘tho throat and tonsils, and 
an eruption of vesicles about the lips. 

5587. To Cure Catarrh. Remedies 
without number hare been recommended for 
catarrh, but few aro better than the old-fash- 
ioned plau—putting the feet into hot water, 
giving 10 grains of Dover’s powder (see No. 

176) a hot drink, and plenty of blankets, 

6588, Brown Mixture. Take powder- 
ed extract of liquorice and powdered gum- 
arabic, of each 2 drachms; hot water, 4 fluid 
ounces; mix, and add spirit of nitrous ether, 
1 fluid drachm; antimonial wine, 2 fluid 
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@rachms ; and tincture of opium, 40 minims. 
A table-spoonful for a dose. This is an ex- 
cellent remedy in tho early stages of eatarrh ; 
it is the well-known compound liquorice miz- 
ture of the Pharmacopeia. 

5589. Tea, Macerate 1 
onnee flaxseed and } ounce bruised liquorice 
reot in 1 pint boiling water for 2 hours, ina 
lightly closed vessel; filter, and add 1 fluid 
cunce lemon juice. This is a good drink in 
cases of catarrh. 

5590. To Relieve a Cough. Tho 
troublesome cough caused by an accumula- 
tion of phlegm iu the throat, especially in the 
morning, experienced mostly by persons 
affected with chronic catarth, can be relieved 
instantly by taking a tea-spoonful of tho fol- 
lowing inixture, which has also the advantage 
of being harmless to the stomach, rather im- 
proving the appetite. Put into an 8-ounce 
phiai, 4 ounce muriate of ammonia and 4 
ounce pulverized gum-liquorice ; fill the phi 
nearly full with hot water, and shake thor- 
oughly, to prevent the liquorice from becom- 
ing solid; ebako also before using. 

5891. Hay Fever. This very peculiar 
disease appears geuerally asa seve: ick of 
catarrh, with asthmatic symptoms super 
added.’ ‘The lining membraue of tho eyes, 
nose, throat, and lungs is all more or less 
affected. The patient suffers from head- 
ache, sometimes suvere, sneezing, irritation of 
tho nose and throat, with a dry barasaing 
congh, The asthmatic attacks come on gen- 
erally towards evening, and last from 1 to 3 
hours, causing great distress. Hay fever is 
nota very common complaint, and only at- 
tacks those persons who, from some peculiar- 
ity of constitution, are susceptible to the 
causes producing it. It is sup; to be 
caused by the inhalation of the pungent 
aroma of spring grass and hay, but the in- 
halation of tho powder of ipecacuanha will 
also produce it in certain individuals, In 
places where the roso is largely cultivated, 
similar attacks sometimes occur; it is then 
called rose fever or rose catarrh. 

5592, Treatment of Hay Fever. 
‘The Lest treatment for hay fever is change of 
air, to the sea-vide if possible. During the 
attacks, antispasmodics, such as eal-volatile, 
ether, or an emetic, if the patient is able 
to bear it, inhalations of hot steam medicated 
with creosote, carbolic acid, or turpentine, 
will be found useful. When the attack 
passes off the general health should be im- 
proved hy tonics, diet, &c. 

5593, Asthma. This disease is well 
known. It manifests itself in temporary fits 
of difficult breathing, is accompanied with 
wheezing, cough, a sense of suffocation, and 
constriction of the chest. The causes are, 
hereditary predisposition; cold and moist 
atmosphere ; sudden changes of temperature; 
intense study; suppression of long accus- 
tomed evacuations ; certain fevers; irritation 
of the air cells of the lungs; irritation of the 
stomach, &c, When this disease is attended 
with expectoration, it is called humoral 
asthma; and when thero is no discharge it 
is named dry asthma. It is remarkable that 
what will excite the diseaso in one patient 
will often prove o means of relieving it in 
another. 

5594. To Alleviate Asthma. For 
moderating the asthmatic paruxysm, no 
agent is more valuable in many eases than 
twbacco. A pipe often acts as a charm, and 
enables the patient to sleep and forget his 
troubles. Ta others, the wearing of a gauze 
veil over the face quite prevents the effects uf 
the evil. It is most important to see that the 
bowels be freely opened at the cummence- 
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ment of an attack. 

5595, Ezpectorants. Medicines that 

romote the secretion of the tracheal and 
ronchial mucus. According to Dr. Good, 

trae expectorants are these medicines which 
rather promote the separation of the visci 
phlegm with which the bronchi are Icaded, 
than simply soften and dilute it; though 
these are also treated as expecturants by 
many writers. Numerous articles ef the ma- 
teria medica have been denominated expectu- 
rants, of which tho following aro the princi- 
pal:' ‘TTartarized antimony, ipecacuanba, 
eqns, garlic, assaftetida, ammoniacum, the 
oily resins, the balsams of toln and Pern, 
benzoin, styrax, benzoic acid, the fomes of 
vinegar, tar, and of many of the rolatile oils, 
and the smoke of tobacco and stramonium. 
Chlorine and ammoniacal gases have also been 
called expectorants. Medicines of this class 
are commonly employed in pulmonary com. 
plaints and affections of the air-tubes, at- 
tended by o vitiated state of the mucus, or 
an imperfect performance of the natural func- 
tions of tho secretory vessels. (Cooley.) Of 
all classes of tho materia medica, none are 
more uncertain in their action than expecto- 
rants. (Pereira.) Tho act of ejecting matter 
from the chest is called expectoration. 

5596. Bronchitis. An inflammation of 
the mucous lining of the bronchia, or smaller 
ramifications of the windpipe. In its milder 
form it is commonly called a cold on the 
chest. ‘The usual symptoms are hoarseness, 
ary cough, a slight degreo of fever, followed 
by expectoration of mucus, at first thin, and 

rwards thick and copious. In the severor 
forms thero is moro fever, cough, and oppres- 
sion at the chest, &c. Tho generality of cases 
of bronchitis yield to small and repeated 
doses of ipecacuanha and antimonial diapho- 
retics, at the same time adopting a light diet, 
and keeping the bowels open with mild pur- 


ives. 

5597. How to Cure a Cold. Dr. G. 
Johnson, Professor of Medicine in ee 
College, London, in a recent lecture gives the 
following cure for o cold: On the whole, the 
plan which combines the greatest degree of 
efficiency with universal applicability, con- 
sists in the use of a simple hot-air bath, which 
the patient can havo in his own bed-room. 
All fat is required is o tin Gite lamp, with 
a sufficiently large wick, and holding’ suffi- 
cient spirit to bum for half an hour. The 

ationt sits undressed in o chair with a lamp 
Between his feet, rather than under the chair, 
care being taken to avoid. setting fire to the 
blankets, of which an attendant takes two 
or three, and folds them around the patient 
from his neck to the floor, so as to inclose 
him and the lamp, the hot air from which 
passes freely around the body. In from a 
quarter to half an hour thero is usually o free 
iration, which may be kept up for a 
time by getting into bed between hot blan- 
kets. Headache, pain in tho limbs, and other 
remonitory indications of a severe cold, may 
be entirely removed in the course of half an 
hour by the action of tho hot-air bath. 

Another simple and efficient mode of excit- 
ing the action of the skin consists in wrapping 
the undressed patient in a sheet wrung out of 
warm water, then over this folding two or 
three blankets. ‘Tho patient may remain 
thos ked for an hour or two, until free 
perspiration has been excited. 

5598. Cough Pill. Extract of hyoscy- 
amus, balm of gilead buds, with pulverized ipe- 
eacuanha or Jobelia, and balsam of fir, of each 
ounce; vil of anise a few drops, to form into 
common sized pills. Dose, 1 or 2 pills, 3 or 
4 times daily. Dr. Beach says ho endeavored 
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for more than 25 years to obtain a medicine 
to fulfill the indications which are effected in 
this cough pill, particularly for ordinary colds 
and coughs; and this admirably answers the 
intention, excelling all others. "It allays the 
irritation of the mucus membrane, the bron- 
ohial tubes, and the lungs, and will be found 
execedingly valuable in deep-seated coughs 
and all diseases of the chest. 

5599. To Cure a Troublesome Cough. 


2 or 3 table-spoonfuls of linseed, a small 
bunch of horehound; boil to a jelly, and 
strain. Add pound sugar candy, } pound 
honey, § pound loaf sugar. Pint’ boil tho 
horchound in L quart water, then add the 
strained linseed and the other articles. 
mer for 2 hours. 


Sim 
When cold, add of chloro~ 
Bottle it and cork 


Syrup, _ Blood-rost, 
oneset, slippery elm bark, coltsfoot, elecam- 
pane, of cach 2 ounces; whito rout, spikenard 
root, of each 4 ounces; comfrey rout, poplar 
bark, of cach 1 ounce; lobelia, horehound, 
snake-rovt, of cach } ounce. Pour upon 
them 2 quarts of boiling water ; stir well, 
add 1 pound molasses, and, when cool, 1 quart 
Holland gin. It. is one of the best remedies 
for asthma, coughs, hoarseness, dc. A table- 
spounfal every hour, or a wine-glassful 3 
times a day. 

5601, Pulmonary Balsam. Hore- 
hound plant, comfrey root, blood root, ele- 
campane root, wild cherry bark, spikenard 
root, penny-royal plant, of each 4 ounces. 
Pour 3 quarts boiling water upon them; in- 
fuse for 3 hours; then heat the water again, 
and pour it upon the plants to infase 5 or 6 
hours. Sweeten with sugar candy. It is 
very serviceablo in diseases of the longs, 
chronic coughs; it removes constriction o! 
the chest by promoting expectoration, Take 
half » small tea-cupfal 3 or 4 times a day, or 
oftener if necessary. 

5602. Blood-Root Syrup. Bruised 
blood-root, 24 ounces; lobelia, ounce ; white 
sugar, 14 ounces; water, 14 pints; ‘gently 
simmer half an hour, till it thickens; when 
cool, add a tea-spoonful of paregoric elixir. 
‘Take a table-spoonful occasionally; for a child, 
a tea-spoonful or less. This syrup is very 
valuable in chest complaints, bronchial affec- 
tions, coughs, and difficult breathing. 

5603, Cough Syrup. Tincture of lo- 
belia, L oanco; Yceland moss, 2 ounces; white 

oppy capsules, bruised, 2 ounces; pearl bar- 
ley, 2 table-spoonfuls; water, 2 quarts; mo- 
Insses, 2 ounces. Boil down to 3 pints, and 
strain. Dissolyo in it from 4 to 8 ounces of 
sugar candy. It effectually allays a tickling 
cough. A’ table-spoonful when the cough is 
troublesome. It does not constipate, like 
laudanum and paregoric. 

6604. Cough Remedy, Tako lobelia 
herb, horchound, boneset, of each 1 ounce ; 
comfrey root, spikenard, St. Johns’ wort, 
poppy capsules, of each 4 ounce. Infuse in 3 
pints boiling water for 3 hours. Strain and 
add } pound loaf sugar boiled to a syrup. 
‘Add a wine-glassfal of best rum. A table- 
spoonful is adoso. ‘This is a valuablo receipt 
for cough, hoarseness, &c. 

5605, To Cure a Cold with a Cough. 
Make a decoction of the leaves of the pino 
tree, and sweeten with loaf sugar. Drink it 
freely, warm, before going to bed, and cold, 
through the day. It is o certain cure in a 
short time. 

8606. Inhalation of Cubebs and Car- 
bolic Acid. Mix together + uid ounce tinc- 
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tare of cubebs and 20 drops liquid carbolic 
acid. Add the mixture to § pint bot water in 
an inhaler, and uso every 3 or 4 hours, taking 
full respirations. A very efficient remedy in 


cerca 

. Cough Mixture. Take muriate 
of morphia, } grain; glycerine, 2 fluid ounces. 
Mix. Tose: ‘a tea-spoonful when the cough is 
troublesome. 

5608. Treatment for Ulcerated Sore 
Throat. Chlorate of potassa, in cases of 
putrid ulcerated sore throat, has been used 
with the most decisive success. Its internal 
application more effectually allays thirst and 
abates fever than any other medicine; and, 
when applied as a gargle to inflamed or ulcer- 
ated sore throats, it has been found to disperse 
the inflammation and cleanso the ulcers more 
effectually than tho infusion of rose-leaves 
with sulphuric acid, the gargle generally re- 
sorted to in those cases. @ chlorate of po- 
tassa may be given in the dose of from 20 to 
30 grains in a half glass of water, 3 or 4 times 
a dsy. For the purpose of gargling the 
throat, 4 drachms of the chlorate may be 
added to & pint of water. (See No. 5637.) 

5609. Bell’s Gargle for Syphilitic 

Mix together 2 grains corro- 
sive sublimate; 1 ounce rectified spirits of 
‘wine ; 3 ounces tincture of Peravian bark, and 
1 ounce each honey of roses and tincture of 


myrrh. 

5610, Atlee’s Cough Mixture. 2 
acetate of morphia; 1 drachm each 
of belladonna and tincture of nux- 
‘vomica; 3 drachms each antimonial wine and 
syrap of ipecacuanha root; 1 ounce fluid ex- 
tract of wild cherry bark, and 2 ounces syrup 
of balsam of tolu. A tea-; ful 4 times a 

a relieves chronic or hacking cough. 

611. Hope’s Cough Mixture. 2 oun- 
ces ammonia mixture; 5 ounces camphor 
mixture; 1 drachm tincture of digitalis (fox- 
glove); $ ounce each sweet spirits of nitre 
and syrup of poppies; 2 drachms solution of 
sulphate of morphia. A table-spoonfal of 
this mixture is to be taken 4 times a day. 

5612. Treatment of Consumption. 
‘It seems at first sight as superfluous to state 
that in a disease of debility like consumption, 
patients should breathe pure air, as that they 
should have good nourishing food, but it is 
not s0. Theoretically, tho value of pure air 
{s accepted; bat practically it is universally 
neglected. ’ Healthful respiration has yet to 
bo applied not only to every-day lif, but in 
the treatment of disease. In ilf health, and 
particularly diseases of tho respiratory organs, 
‘the dictates of science and common senso are 
grossly outraged. If thoso persons who have 
‘consumption, or who have an inclination to it, 
would spend an hour every day in breathing 
pre. air to tho fullest extent to which their 

fangs aro capable of taking it in, they would 
do moro to prevent and curo this diseaso 
than it is possible to do by medication. 

6613. Inhalation of Tar for Consump- 
tion, Mix ther 16 ounces liquid tar aud 
1 fluid ounce liquor of potassa; boil them for 
8 few minutes in the open air; then let it sim- 
mer gently in an iron vessel over a spirit or 

lamp in the chamber of the patient. 
‘This may, at first, excite adisposition to cough, 
but in a short timo allays it, and removes any 
tendency to it. 

5614. 8; 
Dblwod-root, 


p of Blood-root. 1 onnoe 
ounce aniseseed, and # ounce 


% to 40 drops saturated tincture of blood- 
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root, taken 2 or3 times a day, afford great 


relief. 

5616. C for Pulm Con- 
sumption. Dissolvo 1 part arseniata of soda 
in 30 parts water. Dip white unsized ir 


into the solution and form into small rds, 3 
or 4 inebes lonz. In pulmonary consump: 
tion inhale 4 or 5 whiffs as many times a day. 

5617. Goddard’s Cure for Loss of 
Voice. “Wet bibulous paper with a. solution 
of 1 part arsenite of potash in 25 parts water ; 
dry and roll strips of 3 inches by f inch into 
cigarettes. The smoke to be inhaled, 8 or 10 
inspirations, 3 times a day. In connection 
with this use yy grain ammoniated mercury 
mixed with 10 drachms powdered sugar, ap- 
ply a little to tho throat with tho end of the 
finger. This isan excellent remedy. 

5618. To Cure Hoarseness. Saturated 
solution of iodine, 20 drops; alcohol, 1 ounce; 
5 drops of the above on a lump of loaf sugar 
every two hours will be found invaluable. 

5619. Cigars for Hoarseness, Asthma, 
&c. Soak thick unsized paper in a sulution 
of saltpetre, and dry. Then brush over with 
tincture of cascarilla; and, when nearly dry, 
with compound tincture of benzoin. In about 
half an hour, eut it into pieces 1} by 4 inches, 
and roll into cigarettes. “Excellent for hoarse- 
ness, loss of voice, and asthma. 

5620. Remedy for a Sudden Hoarse- 
ness. Mix 1 tea-spoonful of sweet spirits of 
nitre ina wine-glassful of water. This may 
be taken 2 or 3 times a day. 

5621. To Prevent Hoarseness. A 
celebrated singer states that the greatest 
benefit is derivable from taking, during 5 or 6 
days, twice a day, & or G drops of nitric acid 
in a glass of sugared water. If from use the 
acid loses its efficacy, tho doso may be in- 
creased to 10 or 12 drops. 

5622, Snuffles. A troublesome com- 
plaint, fo infants especially, ‘Tae mucous 
membrane of the nose, through the taking of 
cold, being much swollen, the child is no 
longer able to breathe throngh its nose, as it 
was accustomed to do, but is compelled to 
breathe through tho mouth. Tho difficult 
breathings are attended by a peculiar snufflin, 
noise, which, in sleep, becomes a regular lout 
snore. It often interferes with its sucking at 
the breast; as soon as it seizes the nipple a 
threatening suffocation compels it to desist. 
Whilo this complaint lasts the child may be 
partially fed with tho spoon; give ita very mild 
purgativo; bathe its legs frequently in warm 
water. Rub tho noso with tallow, and apply 
asli pery clm poultice mixed with crean. 

5623. Influenza Mixture. Mix 4 vunce 
paregoric elixir, 1 ounce syrup of squilly, and 
2 drachms antimonial wine, with 6 ounces 
water. A tea-spoonful every 15 minutes until 
relieved. 


5624. Treatment of Asthma. Re- 
Bef is often obtained by smoking a pipe of 
tobacco. To a person miaccustomed to smok- 
ing, a pipe of latakia, or other mild descrip- 
flee. of tobacco; this’ soon produces exhaus- 
tion, whilo, directly the feeling of nausea 
comes on, the attack ceases. This remedy is 
often very useful in preventing an attack 
when ono is impending. Stronger tobacco 
should be used by inveterate smokers. The 
fames of burning filtering or blotting-paper, 
which has been soaked in a saturated solution 
of nite, and dried, afford much relief in some 
cases (See No. 5619); and, lastly, there are 
instances whero palliation is soonest obtained 
from a stimulant, as a glass of whiskey or 
Drandy toddy, or a cup of very strong coffee. 
A mustard ‘poultice over the front of the 
chest is often effective. Sometimes an attack 
may be arrested by taking off tho patient’s 
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coat and vest, and oxposing 
heat of a good fire. (See Ne 

8625. Croup. This is a dangerous 
disease. "It is common to infancy, and rarely 
occurs to adults. It is an inflammation of 
the larynx, trachea, and contiguous tissues. 
It derives its namo from the peculiar sound of 
the voico and breathing, being of a whistling 
or crowing character, owing to a contraction 
of the glottis, It generally commences with 
& common cold eatarrh, hoarseness, 
cough, and increased difficulty of breathing, 
and the crowing already spoken of. It de- 
mands prompt treatment. 

5626, ‘Treatment of Croup. The great 
object is to diminish the inflammation and 
imitation, and to relax the spasmodic state 
of the muscles in tho parts diseased. The 
yessels in those parts aro overcharged with 
dlood, by an imperfect action of tho exhalants. 
Place the feet in warm water, and give an 
emetic. (Sce No. 5169.) After batbing, rab 
the legs and feet well with flannel. Then 
gre a vapor bath, if the patient can bear it. 

ypeat the process, if needful. ‘The perspira- 
tion will be greater by applying to the fect 
and each side hot bricks, and wrapped in 
flannel saturated with vinegar and a little 
water. At the same time give an aperient, 
to produce a free action on the bowels. Ap- 
ply this tincture to tho throat, viz.: } tea- 

ful of cnyenne pepper, nearly a cupful 
of vinegar; simmer 10 minutes, and strain. 
‘This tincture may be diluted with warm 
water, according to the strength of tho pa- 
tient. Rub it well on the throat for 5 or 10 
minutes ; and next saturato a flannel with it, 
and apply it to tho throat. This application 
tends to rolicvo the internally congested 
Dlood-vessels. Repeat the application as 
necessary. Mustard plasters may bo applied 
to the fect, tho upper part of the chest, and 
between the shoulders alternately. Byen a 
\stge spongo dipped in as hot water as the 
hand can bear, squeezed half dry, and ro- 
uewod beforo it is cool, is of great advantage. 
Tt has been recommended to steep hops in 
hot vinegar, and the patient to inhale the 
vapor. Keep tho atmosphere of the room 
at a regular temperature. Aid tho perspi- 
ration by warm drinks, as balm tea, &o. 

3637, Remedy for Croup. Turpentine 
is a sovereign remedy for croup. Satuzate 
@ piece of flannel with it, and place the flan- 
nel on the throat and chest, and in very 
severe cases 3 to 5 drops on a lump of sugar 
may be takeninwardly. Every family should 
havo a bottle of turpentine on hand. 

5628, To Prevent a Return of Crow 
To prevent a return of this disorder, keep the 
child warm, avoid wet feet, cold, damp, 
easterly winds, &c. Children whose constita- 
tions Tspose them to croup ought to havo 
their dict properly regulated, and be kept 
from all crude, raw, and trashy fruits. 

5629. Mumps. This is a specific com 
tagious inflammatory affection of the salivary 
glands, especially the largest, situated below 
the ear. It begins with slight feverish symp- 
toms, with pain and swelling, extending from 
boneath the ear along the neck to the chin. 
The attack generally Teaches its height in 4 
days and then declines. The treatment is 
yery sinple—a mild diet, gentlc laxatives, oc- 
casional hot fomentations, and wearing a 
pice of flannel around the throat. 

. Quinsy. Inflammation of the 
tonsils, or common inflammatory sore throat, 
commences with a slight feverish attack, with 
considerable pain and swelling of the tonsils, 
causing somo difficulty in swallowing; as the 
attack advances these symptoms become more 
intense, there is headache, thirst, a painful 


is back to the 
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sense of tension, and acute darting pains in 
theears. The attack is generally brought on. 
by exposure to cold, and lasts from 5 to 7 
days, when it subsides naturally, or an ab- 
scess may form in the tonsil and burst, or the 
tonsil may remain enlarged, the inflammation 
subsiding. 

5631. Treatment of Quinsy. The 

atient should remain in a warm room, the 
Ret chiefly milk and good broths, somo cool- 
ing laxative and diaphoretic medicine may be 

iven; but the greatest relief will be found in 
fhe frequent inhalation of the steam of hot 
water through an inhaler, or in the old-fash- 
ioned way, through the spout of a teapot. 
Relief will also be experienced from the fol- 
lowing treatment: Roast 3 or 4 large onions. 
Peel them quickly, and beat them flat with a 
rolling-pin. Immediately placo them in a 
thin muslin bag that will reach from car to 
ear, and about 3 inches deep. Apply it 
speedily as warm as possible to the throat. 

ep it on day and night, changing it when 
the strength of the onion’ ap) to be ex- 
hausted, and substitating fresh ones. Flannel 
must be worn around the neck after the poul- 
tice is removed. 

5632, ‘Treatment of Whoo; 
Cough. ‘The attack generally begins as 0 
common cold, with slight feverish symptoms. 
In8 or 10 days tho fever partially subsides, 
and the child gets attacks of convulsive 
coughing, accompanied by tho peculiar whoop 
which gives the disease its name. The num- 
ber of attacks varies from 1 or 2 to 10, oreven 
15in tho 24 hours, according to the severity 
of the disease. The child should be keptin a 
warm room. Ho ought to be clothed in flan- 
nel; his diet should ho Aight and nourishing, 
such as fish, milk, light puddings, and new-laid. 
eggs. The following prescription is strongly 
recommended by Dr. Valentine Mott: Hy- 
drocyanic acid, 6 drops; extract of belladonna, 

rains; paregoric elixir, 3 drachms; syrup 
of balsam of tolu, 1 ounce; and water, 3 oum- 
ces. Mix. 1 tea-spoonful 3 or 4 times daily. 
When the severity of the disease has passed 
off, change of air will he found’ most useful; 
and if the child bas become debilitated, tonics, 
with nutritious diet, should be given. This 

i being very infectious, great care 
should be taken to prevent communication of 
any kind with houses where thoro are children 
‘who havo not already had whooping-cough. 

5633. Syrup for Whooping-Cough. 
Onions and garlics, sliced, of each 1 gill; stew 
them in 1 gill xwect oil, in a covered dish, to 
obtain tho juices ; then strain and add honey, 
1 gill; paregoric’ and spirits of camphor, of 
each 4 ounco; bottle and cork tight for use. 
Dose, for a child of 2 or3 years, 1 tea-spoonful 
3 or 4 times daily, or whenever the cough is 
troublesome, increasing or lessening, accord- 
ing to age. 

5634. Atlee’s Cure for Whooping- 
Cough. Take 1 drachm each powdered 
cochineal and strong aqua-ammonia; 1 ounce 
rectified spirits of wine. Mix. Doso for a 
child ono year old, 10 drops in sweetened 
‘water 3 times day. 

6635. Cure for Whooping Cough. 
Pare carbonate of potassa, 1 scruplo; couch: 
ineal, 1 grain; dissolvo in'6 ounces of water 
sweetened with sugar. Dose for a child four 
years old, 1 tea-spoonful 3 times a day, to be 


taken before meals. This is an excellent 
remedy. 
5636. Treatment of Diphtheria. 


Make two small bags to reach from ear to 
ear, aud fill thom with wood-ashes and salt; 
dip them in hot water, and wring them out 
so that they will not drip, and apply them to 
the throat; cover up tho whole with s flannel 
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cloth, and change them as often as they be- 
come cov!, until the throat becomes irritated, 
near blistering. For children it is necessary 
to put flannel cloths between the ashes and 
tho throat, to prevent blistering, When the 
ashes haro been on o sufficient time, take a 
wet flannel cloth and rub it with castile soay 
until it is covered with a thick lather; dip it 
in hot water, and apply it to the throat, and 
change as they cool; at the same time uso a 
garglo mado of 1 tea-spoonful each of cayenne 

pper, salt, and molasses, in a tea-cupfal of 

jot water, and when cool, add + as much 
cider vinegar, and gargle every 15 minutes, 
until tho patient requires sleep. A gargle 
mado of castilo soap 18 good to be used part 
of tho time. 

5637, Remedy for Diphtheria, Per- 
manganate of potassa has been adininistered 
with great success in cases of diphtheria. 
The proportions used for external uso are 1 
drachin of tho permanganate to a pint of wa- 
ter; tho doso for internal usc, 1 tea-spoonful 
of a solution of 1 drachm in 1} pints water. 
(U.S. Dis.) 

6638. Remedy for Diphtheria. A 
gentleman who has administered the follow- 
ing remedy for diphtheria, says that it has 
always proved cffectual: Tako a tobacco 
pire, place a live coal in the bowl, drop a 
ittlo tar upon tho coal, and let the patient 
draw smoko into the month, and discharge it 
through tho nostrils. The remedy is safe and 


simple. 

5639. Roche’s Remedy for Diphthe- 
ria, M. Roche recommends tho following 
mode of treatment. Tho falso mombranes 
are first freely canterized with lunar caustic, 
and injections then made every hour against 
the fauces with a sulution of common salt, 
the strength of the solution being such as not 
to create nausea, Chlorate of potassa may be 
also given internally ; and tinctare of iodino 
asa local application ; but M. Roche considers 
that the irrigatious with the solution of com- 
mon salt are the chief agents in the case. 

5640. stiff Neck. Occasionally an at- 
tack is severe, and confinement to the house 
or bed, with wrapping up of the neck with 
cotton-wadding or flannel, together with at- 
tention to the state of the digestive powers, 
is necessary, Tho diet in these cases must bo 
regulated, and an aperient, such as the leni- 
tive electuary (sce No, 5154), or castor oil, 
taken if required by the state of the bowels 
If the stiffuess be obstinate in its duration, it 
had better be rabbed with camphorated oil, or 
some other appropriate liniment. 

Anthelmintics. Medicines that 
destroy worms. Among the principal an- 
thelmintics are santonin (worm-seed), ealo- 
mel, tin powder, castor oil, oil of turpentine, 
sowhage, ee as male-fern, and gamboge. 
A good plan for removing worms from ebil- 
dren, is to give 3to 5 grains of calomel in 
sugar, over-night, and a dose of castor oil the 
next morning. Tho motions should bo ob- 
served, and if worms be found, the same 
treatment may be followed once a week, un- 
til they are wholly removed. 

5642. Worms. The worms found in 
the human body aro mostly the ascarides, the 
thread worm, infesting the lower intestine, 
causing much itching and irritation about the 
anus. The teres, or long round worms, are 
generally seated in the small intestines, and 
stomach. The symptoms denoting the ex- 
istence of worms are common to the different 
species, viz.: indigestion, with a variable 
appetite ; foul tongue; offensive breath; hard, 
full, and ‘tense belly, with occasional gripings 

ching 


and pains about the navel; heat an 
sensation in the rectum and about the anus; 
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the eyes heavy and dull; itching of the nose; 
short dry congh; grinding of the teeth; and 
starting during sleep, attended often with a 
slow fover. 

5643. Dr. Freeman’s Vermifuge 
Oil. Oil of worm-sced, 4 ounce; oil of tur- 
pentine, 2 drachms; castor oil, 1} ounces; 
pink root, § ounce ; hydrastin, 10 grains; syrup 
of peppermint, $ ounce. Dose, for a child 10 
years old, a tea-spoonful 3 timesa day, 1 
hour before each meal; if it purges too freely, 
give it less often, ‘This is an excellent yer- 
mifage, and never fails to expel worms when 
administered for that purpose. Where no 
worms are present, it answers the purpose of 
a tonic, correcting the condition of the mucous 
membrane of the stomach and bowels, and 
operating as a mild cathartic. 

644. Spackman’s Worm Syrup. 
Take 4 ounce pink root; 2 drachms rhubarb 
root; 1 drachm worm-seed; 4 drachm sa 
vine Ieaves; 2 drachms colombo root, and 
Ldrachm cardamom seeds. Infuse these in- 
gredients in } pint boiling water in a covered 
vessel; when cool, add 4 pint molasses and 
a table-spoonful brandy. Dose for a child 1 
year old, 2 tea-spoonfuls 3 times a day. 

6645. Remedy for Worms. Take 6 

ins santonin ; 2 grains powdered gambogo; 
ins calomel; and 12 grains powdered 
white sugar, Make into G powders. Give 1 
powder 3 times a day for a child one year old, 
and a dose of castor oil the day after taking 


the powders. 

5648. Oil of Worm-seed Mixture. 
Take 14 fluid drachms oil of worm-seed, 3 
ounces castor oil, and 10 drops oil of anise; 
mix them together, and add 1 fluid ounce 
aromatic syrup of rhubarb. Shake well 
before using. Dose for a child of 2 years, 
1 tee eroo night and morning. 

5647. ASimple and Safe Vermifuge. 
Powdered rust of iron is a good vermifu; 
It expela the worms andl strengthens the con- 
stitution, To a child 6 years old from 10 to 
40 grains may be given. An adult may take 
$ ounce or more. [t may be given in mo- 
lasses or in beer. Dr. Rush says that bo 
knows of no safer and more certain remedy 
than this simple preparation of iron. It 
should always be followed by aa aperient, 

5648. Worm Pills. Ethereal extract 
of male-fern, 30 drops; extract of dandelion, 
1 drachm ; powdered gum enough to make 30 

ills. Dose, from 6 to 20 ; followed balfan hour 
later by a strong dose of castor ail. 

5649,  Tape-Worm. The common 
male-fern root is a certain remedy for the 
tape-worm. 2 or 3 drachmi of the powdered 
root to be taken in the morning, no supper 
having been taken the night befure. It gen- 
erally sickens alittle. .A brisk purgativo is 
to be given a few hours after, which some- 
times brings off the worm entito; if not, the 
same course must be followed at duo inter- 
vala. For the success of this remedy, the 
root should be recently gathered; as, after 
being kept long in the stores, its activity is 
diminished or destroyed. 

5650, Dowler’s Treatment of Tape- 
Worm. Dr. Dowler expelled o tape-worm 
135 feet long by prescribing tho continued 
use of etm-bark. Ho ordered tho bark to be 
chewed and swallowed in moderate quan- 
tities. 

5651. Beach’s Treatment of Tape- 

orm. Dr. Beach effectually cured 0 
patient who had been tormented with a tape- 
worm for 25 years. His treatment was as 
follows: Cowhage stripped from the pod, a 
small tea-spoonful 3 times a day; to be taken, 
fasting, in a little arrow-root, jelly; then oc- 
easionally a purgative of mandrake. In con- 
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nection with this, cat freely of garlic and 
fine common salt. This treatment is to be 
continued until the tape-worm is killed or so 
sickened that it will lose its bold on the bow- 
els, when it will be expelled entire. When 
once the tape-worm begins to pass the bow- 
els, care must be taken not to break it off, 
for it will then grow again; it has this pe- 
culiar property. 

6652. Diarrhea. The following excel- 
lent remarks on this disease are extracted 
from Dr. Hall's Journal of Health: Cholera 
is nothing more than exaggerated diarrhea. 
It may be well for travelers to know that the 
first, the most important, and the most indis- 
pensable item in the arrest and cure of loose- 
ness of the bowels, is absolute quietude on a 
bed; nature hervelf always prompts this by 
disinclining us to locomotion. The next thin; 
ix, to eat nothing but common rice, parched 
ike coffve, and then boiled, and taken with a 
little salt and butter. Drink little or no liquid 
of any kind. Bits of ice may be eaten and 
swallowed at will. Every step taken in diar- 
rhea, every spoonful of liquid, only aggra- 
vates the e. If locomotion is compul- 
sory, the misfortune of the necessity may be 
lessened by having a stout piece of wooler 
flannel bound tightly round the abdomen, sé 
as to be doubled in front, and kept well in its 

lace. In tho Pisetice of many years, wo 
avo never failed to notice a gratifying result 
to follow these observances. 

5653. pvelpesna Remedy for Diar- 
rhea and Cholera Morbus. Tako 1 ounce 
each tincture of opium, paregoric clixir, and 
tincture of rhubarb; 10 drachms essenco of 
peppermint; and 6 drachins tincture of cap- 
sicum. This is tho original receipt for this 
celebrated remedy. Dose for an adult, a tea- 
spoonful in # @ wine-glass sweetened wa- 
ter; and, if required, hulf a dose after each 
loose evacuation. 

6654. Diarrhea Tincture. Compound 
tincture of myrth, 6 ounces; tincture of rhu- 
barb, and spirits of lavender, of each 5 oun- 
ces; tincture of opiam, 3 ounces; oils of 
anise aud cinnamon, with gam camphor and 
tartaric acid, of each $ ounce. Mix. Dose, 
1 tea-spoonful in a little warm water sweeten- 
ed with loaf sugar; repeat after each passage. 
‘This is a magic remedy. 

5655. Chlorod; Mixture. Shake 
together 24 fluid drachms each chlorodyne and 
rectified spirit; add 1 fluid ounce syrup, and 
shake again well; then add alittle at a time, 
with brisk agitation, 4 fluid ounces distilled 
water and 3 fluid drachms mucilage. Dose, 
1 to 2 table-spoonfuls in diarrhea, cholera, &c. 
Shake well before using. 

5656, Goddard’s Diarrhea Remedy. 
Dr. Pani Goddard gives the following remedy: 
‘fake } ounce tincture of catechu, 2 drachms 
each tincture of opium and tincture of cam- 
phor, and 1 drachm aromatic spirits of ammo- 


Bi, 40 drops every hour will afford speedy 
relief. 
5657. Remeily for Diarrhea, Tinc- 


ture of opium, spirits of camphor, essence of 
peppermint, ethereal tincture of eapiscum, of 
cach 4 ounco; syrup of kino, 1 ounce; neu- 
tralizing cordial, 2 onuces (see No. 5663); 
brandy, 2 ounces. Mix. Dose, one tablo- 
spoonful, may be given every twenty minutes 
if tho cave urgent. Tu ayecutery give 1 
table-spoonful 3 times a day. This is an ex- 
cellent remedy. 

5658. Blackberry Cordial. Tol quart 
blackberry juice, add { pound white sugar, 1 
table-spoonful cach cloves, allspice, cinna- 
mon, and nutmeg. Boil all together 15 min- 
utes, add a winc-glass of whiskey, brandy, or 
rum. Bottle while hot, cork tight aad seal. 
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Thi: almost a specific in diarrhea. Doso is 
1 wine-glassfal for an adult, half that quanti- 
ty for a child; will often cure diarrhea, It 
can be taken 3 or 4 times a day if the case is 
severe. 

Remedy for Summer Com- 
A tea made of the seeds of the sun- 
Hower, roasted like coffee berries, is an ad- 
mirable remedy for all species of summer 
complaint. 4 pint of the seed is sufficient. 
It should be remembered, however, that xe- 
rious results often follow the tuo sudden stop- 
page of diarrhea by astringents, and with this, 
as all remedies of a similar nature, caution 


should be used. 

5660. for Bilious Diarrhea. 
Infuse # ounce Angostura bark for 2 hours in 1 
Ba boiling water, and strain; is a remedy for 
ilious diarrhea, ‘especially in southern lati- 
tudes. 

5661. Treatment of Diarrhea in In- 
fants, Dr. Smith recommends the following 
prescriptions, if tho bowels are rather loose, 
with dark, slimy, offensive stools, Tincture 
of opium, 8 minims; castor oil, 1 drachm ; 
syrup of ginger and mucilago of acacia, each 
Tounce. A tea-spoonful 3 times daily. In 
the screaming fits, accompanied by constipa- 
tion, this combination of castor-oil with laud- 
enum is very valuable. (Aferd. News.) 

1662, ent of Cholera. The 
following excellent directions are given for 
the treatment of cholera by Dr. Pratt: For 
the stage of diarrhea. This may come on 
insidiously, painless, and houce not alarming, 
Dut should bo inct promptly. The remedy is 
the cholera mixturo, so called, consisting of 
equal parts of landanum, tincture of rhubarb, 
and epirits of camphor. ‘Begin with 30 drops, 
taken clear and unmixed, with o little sugar 

laced in tho mouth afterward. Repeat the 
Tose efter every evacuation, increaatng it if 
the ease becomes urgent to 60 drops (a tea- 
spoonful), or 90 drops if necessary, If the 

arrhea is not controlled by this ‘means, an 
injection of from 30 to 90 drops laudanum, in 
#'table-spoonful of starch, will prove a valua- 
blo help. This may bo ‘often repeated. If 
tho diarrhea ceases, do not entirely intermit 
the medicine, but givo in gradually diminish- 
oil doses, every 1 or 2 hours, for @ period of 
12 or even 24 hours. 

5663, Treatment for the Vomiting 
3 Dr. Pratt’s remedy is laudanum, 
tincture of capsicum, tincturo of ginger, and 
tincture of cardamom sceds, equal parts; to 
be given from 40 to 60 drops undiluted, and 
followed by sugar, after every fit of vomiting ; 
taking caro to givo it as soon as tho fit ceases, 
when it will be moro likely to be retained. 
An excellent assistant to this is a largo mus- 
tard poultice applied to the abdomen. 

5664, Treatment for the Stage of 

cy. According to Dr. Pratt, the 

only remody is stimulants, especially brandy, 
which must be given with great freedom, 
from 2 to 4 ‘ea-epoonfuls every half or even 
quarter hour, till heat returns, and puiso and 
sensibility of extremitics aro restored. It is 
always to be given undiluted. Alcohol, or 
other spirits, will answer tho purpose, if 
brandy is not to bo had. It will bo necessary 
to combine with this, artificial heat, bottles 
of hot water to the body and extremities, 
friction of the limbs (ehick no one need fear 
to epnly) ‘and mustard, perhaps, to tho fect 
and hands, stomach and limbs.’ Remember 
that boldnoss, to the verge of rashness, is bet- 
ter than excess of cantion, and that no dan- 
ger is to be apprebended from any of these 
Femedies so long as the symptoms for which 
they are given aro uncontrolled. The use of 
water must be slrivily forbidden, except 
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merely to gurglo tho throat; very small 
uantity, swallowed, will bring on the diar- 
thea after it has beet stopped for hours, A 
little water of gum-arabic may bo allowed, a 
tea-spoonful at a time; or, perhaps, lumps of 
ico might be taken with safety.’ For the 
typhoid fever, which often follows an attack, 
chamomile or sage tea, and diaphoretic (ses 
No. 5134) treatment, will be all that is need- 
d, beside a moderato use of stimalunte, for 
convalescence. 

5665. Cholera Preventive. A Bur- 
gundy-pitch plaster worn over the region of 
the stomach daring the prevalence of the 
disease. It should be warmed a little before 
itis put on, the person standing erect when 
it is applied, so that the plaster shall not in- 
terfero with the motions of the body. It is 
asserted that a British regiment supplied 
with such plasters lost only five men -dur- 
ing asevero Visitation of cholera, and there bad 
refused to wear then. ‘The efficacy of this 
preventive is also corroborated by other welt 
authenticated evidence. 

6666. Neutralizing Mixture, Pow- 
dered rhubarb, 3 scruples; ealeratus, oF 
crado bicarbonato of potash, 3 scruples; pow. 
dered peppermint plant, 3’ scruples ; be 
water, 4 pint; decoction of aniseed, 4 pint. 
Mix. Strain, sweeten with sugar, and add 
3 table-spoonfuls of brandy. Take 1 or 2 
table-spoonfuls as often as te aymptome re- 
quire it, For children, a less dose. Ve 
valuable in cholera, bowel complaints of chil 
dren, laxity of the bowels, flux, &c. 

8667. ‘Spackman’s Cholera Mixture, 
Tako 1 ounce gun camphor; 2 ounces gum 
kino; } ounce gum catechu; 2 ounces 
ground cinnamon; 1 ounce ground cloves; 
2 drachms African capsicums.” Moiston these 
with brandy and digest for 48 hours. Dis. 
place (see No, 41) 18 onnces; then udd 20 

hms tincture of opimn and 1 ounce 
chloroform, Dose for an adult, 60 drops after 


every passage. 
5 Cholera Mixture, 


68.  Brown’s 
Mix togother 1 ounco essence of Jamaica gin- 
ger; 2 ounces cach camphorated tincture of 
opium and aromatio spirits of ammonia; and 
1 ounce spirits of camphor, Dose, a’ tea 
spooonful every hour. 

5669. Troth’s Cholera Mixture. Di- 
gest for 10 days 1 ounco cach opiam, eam: 
phor, oil of cloves, and African capsicums, 
in pint Hoffman's anodyno (sco No. 4749); 
administer 20 to 40 drops every 2 hours. 

5670, Austrian Cholera Specific, 
‘Take 20 rains sulphurie acid specific grav 
1.500; 15 grains each sugar and 
tilled water sufficient to make le 
weigh exactly 1 ounce. 1 table-spoonfal of 
the abovo mixture is to bo taken in water on 
tho first. nppearance of premonitory symptoms, 
followed by tho freo use of ice-cold water. A. 
second dose 4 an hour after is generally sufii- 
cient to arrest the disease, but occasionally 4 
or 5 doses ara required. A table-spoonful in 
4 pint of cold water may afterwards be drunk 
a8 often as desired. When collapse ects in, 
double doses aro to be given, and repeated 
after every attack of vomiting, until tho sick- 
ness and cramp abate. After which, the doses 
are to be repeated until or 6 doses are re- 
tained by the stomach. Quiet sleep or drow. 
siness should not bo interfered with. The 
free use of coll water or acidulated water is 
to bo allowed until perspiration sets in and 
the warmth of tho body returns. Tho uso of 
warm drinks, wine, spirits, &e., are to be 
carefully avoided as so much poison. Tho 
sbovo was adopted by the Austrian Govem- 
ment in 1849, otter 18 ‘years’ successful trial. 

5671. Homeopathic Cholera Pre- 
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ventive. Dissolve 1 drachm camphor in 6 
drachms rectified spirit, and preserve it ina 
well-corked bottle. Dose, 2 drops on a Inmp 
of sugar 2 or 3 times a day. 

5672. Homeopathic Cholera Remedy. 
Repeat tho doso of the mixturo in foregoing 
receipt every 10 or 15 minutes, followed by 
dranghts of ice-cold water until the symp- 
toms abate. 

5673. Use of Calomel in Cholera. 
‘When cholera is prevailing, a single large, 
thin, less, weakening action of the bowels 
may be cholera begun, and the business man 
should start for home in a vehicle instantly, 
calling on his physician on his way, and take 
him home with him; or, if he cannot be found 
immediately, get into bed as soon as possible 
dress op warn eat ice if thirsty, bind a thick 
warm flannel tightly around the abdomen, 
and wait for his doctor’s arrival. A physician 
should be called always on tho instant of an 
attack, but when it is impossible to procure 
his services within an hour, 10 or 20 grains of 
calomel should be taken in pill or powder, as 
& means of stopping tho discharges, and of 
thus arresting the disease, until the physician 
arrives. Calomel is generally easy to be pro- 
cured, will remain on the stomach, from its 
heaviness, when even cold water is ejected as 
soon as swallowed, and is the most certain of 
all medicines known to stimulate the liver to 
action, this want of action being the funda- 
mental canso of tho disease. (Hall.) 

5674. Cholera Tincture, Tinctures of 
rhubarb, cayenne, opium, and spirits of cam- 
phor, with cssenco of peppermint, equal parts 
of each, and cach os strong as can be made, 
Dose, from 5 to 30 drops, or even to 60, and 
repest until rolicf is obtained, every 5 to 30 

mutes. Many lives haye been saved by the 
ane use of this oleate specieine Hi 
5, Treatment of Dysentery. 
slight attack will often yield to the employ- 
ment of a dose of castor oil; warm fomenta- 
tions‘or mustard ponltices being applied over 
tho belly; the patient being confined to bed, 
and only allowed to @ of food the most 
‘simplo in its naturo, that is, farinaceous food, 
cream, or milk (with one-third of lime-water, 
if requisite), thin broths, &c. Perfect rest in 
the horizontal posture is almost essential. 
A warm bath for 20 minutes, or o shorter 
time if Die paent feols faint, will often give 
it relicf. Stimulants should bo forbidden 
Fria caves; but where the patient is be- 
coming weakened by tho disease, port wine, 
‘as tho best stimulant in these cascs, may be 
fre in beef-tea, or alone. And tho ralo of 
ttle and often may be strictly observed. 
Early treatment is most important in dysen- 
tery, and therefore tho medical man should be 
sent for without loss of time, in case the 
simple means Peoomaunmndes| Ore ineffectual. 
In diseases of this kind, tho Indians use the 
root and leaves of the blackberry bush, a de- 
coction of which in hot water, well boiled 
down, is taken in doses of a gill before each 
meal, and before retiring to bed. Itis an al- 
most infallible cure. soe 

5677. Simple Remedy for Dysentery. 
‘The following Sean Tanieny has been known 
to cure the most obstinate and malignant 
forms of dysentery when all tho o: 
methods were ineffectual: Tako hot water, 2 
gill; vinegar, § pint; mix; then continue to 
add common salt as long as it will ba dissolved, 
stirring and irritating it freely and frequently. 
Give for an adult 1 table-spoonful overy hour 
until the bloody discharges cease, or until it 
operates freely on the bowels. Tho patient 
must remain in bed. 

5678. Antacids, Medicines that new 
tralize the acid of the stomach, and thus tend 
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to remove heartburn, dyspepsia, and diarrhea. 
‘The principal antacids are tho carbonates of 
potassa, soda, ammonia, lime, and magnesia. 
Ammonia is the most’ powerfal, and when 
the acidity is conjoined with nauzea and faint- 
ness, is the best; when great irritability of 
the coats of the stomach exist, potash is pro- 
ferablo; when accompanied with diarchea, 
carbonate of lime (prepared chalk); and 
when with costiveness, magnesia, Tho dose 
of the carbonates of potassa and soda in pow- 
der eens tea-spoo! ott of shaik & fen 
oonful ; of magnesia, a dessert-spoonful; 
of carbonate aac 10 grains, or a tea- 
spoonful of the solution. All these are taken: 
in water. 

5679, If o man wishes to 
get rid of dyspepsia, he must give his stomach 
and brain Jess todo. It will be of no service 
to follow any particular regimen—to live on 
chaff bread or any such stuff—to weigh his 
food, etc., so long as tho brain is in a constant 
state of excitement. Let that havo proper 
rest, and the stomach will perform its func- 
tions. But if he pass 10 or 12 hours a day in 
his office or counting-room, and taka no ex- 
ercise, his stomach will inevitably becomo 
paralyzed ; and if he puts nothing into it bat 
a cracker a day, it will not digest it. In 
many cases it is the brain that is the primary 
cause. Give that delicnto organ some rest. 
Leave your business behind you when you go 
to your home. Do not sit down to your din- 
ner with your brows knit, and your mind 
absorbed in casting We interest’ accounts. 
Never abridge tho usual hours of sleep, ‘Take 
more or less of exerciso in tho open air every 
day. Allow yonrself somo innocent recrea. 
tion. Eat moderately, slowly, and of just 
what you please. If any particular dish dis- 
agrees with you, however, never touch it or 
look at it. Do not imagine that you must 
live on rye bread or oat meal porridgo; o 
reasonabla quantity of nutritious food is es 
sential to tho mind as well as tho body. 
Abovo all, banish all thoughts of the subject, 
If you have any treatiscs on dyspepsia, 
domestic medicines, ctc., put them directly 
out of your reach. If you aro constantly 
talking ‘and thinking abont dyspepsia, you 
will surely havo it. Endeavor to forget that 
you have astomach. Keep aclearconacienco; 
livo tomperately, regularly, cleanly ; be indus. 
trions, too, but avoid excess in that, as in all 
other things, 

6680, Artificial Digestion. A London 
physician, Dr. Marcet, has announced a pe 
cess by which natural digestion is imitated by 
artificial means, end. solid food may thereby 
be prepared for invalids. Dr. Marcet takes 53 
grains muriatio acid having a specific gravity 
of 1.1496; 15 grains of pepsin—tke organic 
Principle procured from the stomach of a pig 
or other animal. Diluted ino pint of water 
and added to a pound of raw meat, tho wholo 
is allowed to mer over a water-bath at 
about the temperature of the body, 98° Fahr. 
When the meat is by this means scene 
broken up, it is strained, and the acid neutral- 
ized by 81 grains of bicarbonate of soda. The 
product is of a most agreeable character, 
easily digested and vastly more nutritions 
than beef tea. Whero ‘Pepsin cannot vo ob- 
tained, tho doctor has found strips of calves’ 
stomach answer very well. 

5681. Dick's Cure for 

Mix together 4 ounce bicarbunate of 
@rachis aromatic spirits of ammonia; 
drachms compound tincture of gentian; 6 
drachms tincture of henbanc ; 2 drachms tine- 
tare of ginger; 3 drops creosote; } ounce 
ginger syrup, and 3 ounces water.” A table- 
spoonful taken after cach meal will causo 
speedy cure. 
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5682, Dick’s Dyspepsia Pills. Make 
the following ingredients into 40 pills: 2 
scruples each compound extract of coloeynth, 
and compound rhubarb pill (seo No. 4923); 1 
scraple blue mass (see No. 4919); 55 grains 
soap; 1 drachm extract henbanc; 3 drops oil 
of cloves. Take 2 pills at bed-time. 

5683. Spackman’s Anti- tic 
Pills. Make into a mass, 6 drachms 24 grains 
powdered aloes; 3 drachms 20 grains each 
gamboge, scammony, and compound extract of 
colocynth; 96 rains soap; 15 drops each oil 
of caraway and oil of anise; with 1 drachm 


water. Divide the mass into 16 parts, and 
mako each part into 24 pills; 384 pills alto- 
gether. A dose consists of 3 pills. 


5684. Absorbents aro medicines admin- 


esi, 
0 of 


ter, to which somo toniv bitter may be added, 
Diet should be light and natritions, with as 
much out-door exercise as possible. ‘The 
bowels should be kept regular by the occa 
sional uso of some mild aperient. 

687. Carminatives. Medicines that 
allay flutulency and spasinodic pains. Among 
tho principal carminatives aro aniseed, cara” 
way-seed, cardamoms, cassia, cinnamon, gin 
ger, peppermint and the peppers; includin, 
ardent spirits and most aromatic essences an 
tinctures, 

5688. Flatulency in Children, It 
often arises from a mother's impure milk; 
when it is so she must tako the Pep orem d 
mixture (see No. 5666); and if not e! ; 
administer it to tho infant. Also foment the 
stomach with warm brandy and water, to 
which add alittle salt. Give also the carmin- 
ative drops, (See No. 5689.) ‘ 

5689. Carminative pay tae expellin, 
wind. Angelica, 2 ounces; ‘i iy’a slipper, 
ounco; sweet flag, 2 ounce; anise, 1 ouncek 
fennel'seed, 4 ounce; catnip flowers, 1 ounce; 
mother-wort, 1 ounce; pleurisy root, 2 oun- 
cos. Infuso in a pint of spirits of wino for 3 
or 4 days, often shaking, kecping it in a warm 
placo; then add a pint of water and a table- 
spoonful of tincture of cayenne. Excellent 
in flatulency, colic, nervous affections, pro- 
moting perspiration and refreshing sleep. 

5690. Heartburn. Anxiety and pain 
about the region of the stomach, generally 
attended by a sense of gnawing and heat; 
henco called heartburn, Faintness, nausea, 
and cructation of a thin, acidulons, watery 
liquid, especially in the morning, are common 
symptoms of ‘this complaint,” ‘The usual 
causes of heartburn are excess‘ in eating or 
drinking, the uso of improper food, and seden- 
tary habits. A good remedy isa tea-spoonfal 
of carbonate of magnesia, or carbonate of 


SZ 


sods, ia a glass of pevipermint or cinnamon 
water, to which a little powdered ginger may 
bo added with advantage. ‘Thi 


5691. To Cure Water-Brash. When 
there is a tendency to confined bowels, some 
aperient must bo administered occasionally un- 


til proper dieting, é:c., rendors it unnecessary. 
Fluid magnesia, or the lenitivo electuary (see 
No. 5154), will probably be all that is neces- 
sary. Tho diet must be carefully attended to 
in all cases; and as the disorder often arises 
from the use of innutritious or unwholesome 
food, tho adoption of amore varied and gener- 
ous dict, including a sufficient proportion of 
meat, is essential to the permanent success of 
any remedy. 

6692, ‘Treatment of Colic. Let it be 
remembered that colic may occur as the pre- 
Indo to an inflammatory a:tack; and that if 
neglected or unskillfully treated, such ten- 
dency is very considerably increased. In the 
treatment of colic, very great advantago re- 
sults from the external application of warmth; 
hot fomentations, bags of hot ealt or bran, of 
flannel wrung ont of turpentino, or mustard 
pouliees: should bo diligently om 

ilo these means are being used, a 
laxative medicine should be ad:ministered; 
for, as fa the great majority of cases of colic 
the pain d ids on some obstruction in the 
bowels—very likely on tho presence in them 
of somo deleterious and indigestible food, &c. 
—it is of essential importanco that free 

should be obtained as speedily as possible. 
A full dose (14 ounces) castor oil, is a safoand 
medicine for the purpose; to be ropeated 

2 or 3 hours if thero has been no action of 
the bowels. If tho modical man has arrived 
meanwhile, ho will vory likely order some 
stronger medicine, as, if the oil has not acted, 
stops must be taken to clear the bowols as 
soon as possible. If the pain is very sovere, 
a tea-spoonful of powdered ginger, or a little 
cayenne pepper may be added to tho oil or 

on after it. When free action of the bow- 
els is obtained, tho pain soon ceases. After 
such attacks great caution is sito in tho 
matter of dict for some timo; only the plain- 
est and most digestible food being taken. 

65693, Treatment of Lead or Painters’ 
Golic, ‘In cases of colic arising from poison- 
ing by lead, called lead colic, 80 often ox 
rienced by plumbers, painters, workers in shot 
towers, &., the great object is to obtain free 
action of the bowels, as in common colio; 
and medical assistance should be obtained at 
once. Of course every care should be taken 
to prevent any further entrance of lead into 
the system. “In order to obyiate tho occur- 
Tence of lead-poisoning in those who aro of 
necessity oxposed ino greater or loss degree 
to its influence, frequent ablutions of the 
hands and surfuco of tho body should be 
practiced; while sulphurio acid lemonade 
should bo used as a beverage. 

6694. Fainting Fits. Ifa person faints, 
Jet him bo placed on his back until he comes 
to. Do nothing olse. He has fainted be- 
causo tho heart has stopped beating. It will 
come to of itself as soon as nature desires it, 
snd it will be casier to propel the blood in a 
horizontal direction, when lying down, than 
perpendicularly to tho head, chest, and arms, 
when sitting up. And yet the very first 
offort of bystanders when a person is abserv- 
ed to havo fainted, is to place him on a chair, 
or lift up his head. (Hall). If tho patient 


loyed. 
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be a female, placo her on her back, with the 
head low, loosen all clothes about’ the neck 
and chest, sprinklo cold water on tho face, 
and apply smelling salts to tho nostrils. 
‘When tho patient can swallow, give some 
cold water, with 20 or 30 drops of sal-volatile, 
or a little brandy. 

5695, Fits. Ifa person falls in a fit, let 
him remain on tho ground, Pet vege his face 
be pale; for should it be fainting or tempo- 
raiy suspension of the heart's action, you 
may causo death by raising him upright, or 
by blocding; but if the face be red’ of dark 
colored, raiso him on his seat, throw cold wa- 
ter on his head immediately, and send for a 
surgeon, and get a vein opened, or fatal pres- 
suro on tke brain may ensue, 

6696. Cure for Cramps, Mix 2 
arachms chloroform, 1 drachm oil of cam- 
per, 6 drachms mucilago of gum-arabic, and 

4 grains acctate of morphia. Dose, 40 drops 
every 2 hours. 

5697, Remedy for Dropsy and Liver 

. Mix 8 ounces infusion of dan- 
delion (taraxacum); 4 ounce extract of dan- 
delion; 2 drachms carbonate of soda; 6 
drachins tartrato of potassa; 8 drachms tino- 
ture of rhubarb; 14 ounces tincturo of henbano, 
Dose, a table-spoonful overy 2 hours. 

5698. Cure for Liver Complaint, 
Take ounce cach oxtract of taraxacum 
(dandelion) and tartrato of potassa; 45 grains 
carbonate of soda; 4 ounce sweet tincture of 
rhubarb, and 6 ounces spring water. 
a eeareantel 3 times a day, 

5699, Remedy for Liver Complaint. 
Mix 4 ounce cach ‘fluid oxtract of rhubarb 
and of senna with 4 ounces water. Then 
add 4 ounce extract of taraxacum ; 3 drachms 
acetate of potassa; 4 ounce compound tine- 
toro of gentian ; and 1 drachm muriatic other. 
Dose, a table-spoonful 3 times a day, 

5700. Dandelion Pills, Tako 30 grains 
extract of dandelion, and 6 grains calomel; 
make into 10 Bile 2 taken 3 times a day are 
a useful remedy for dropsy in tho belly aris. 
Pa disorder of tho liver. (See No. 


5701. Infusion of Dandelion. Stee) 
2 ounces bruised dandelion root in 1 pint boil- 
ing water. After 24 houra strain, 2 table- 
spoonfuls 4 times a day is a remedy for dropey. 
(See No. 


5697.) 

5702. Sick Headache, This usually 
proceeds from acidity and overloading the 
stomach. When it is not from improper eat- 
ing, all that is necessary is to poak the feet in 
hot water for 15 minutes, drink some warm 
herb tea, retire to bed, and take a good sweat 
for about an hout. This will give relief, If 
tho trouble arises from over-eating, relief may 
bo obtained by taking an emetic. (Seo No, 


5703. Periodical Sick Headache. 
Thoso who aro afllicted periodically with 
sick headache, accompanied with nausea and 
sometimes with vomiting, may obtain relief 
by soaking the feet in hot water, and using 
tho emetio directed in No. 5169, ‘This treat- 
ment should be followed by taking the lenitiva 
electuary. A No. 5154.) 

5704, ervous Headache may bo ro- 
lieved by using one of tho evaporating lotions, 

‘Seo No. 4843.) An application of tho “ Good 
amaritan” is also very effectual. (Seo No. 
4858.) Any of the remedies under tho head 
of neuralgia are also recommended for severo 
attacks. (See Nos. 5544, gc.) 

5705. To Relieve Nervous Headache, 
From 10 to 20 drops sal-volatile (aqua ammo- 
nia) in § wine-glass of water will frequent 
give relief; a doso of 10 drops, and repeat 
at intervals of 10 minutes, seldom fails- 

5706. Remedy for Sick Headache. 


Doso, 
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It is stated that 2 tea-spoonfuls of finely pow- 
dered charcoal, drank in half a tumbler of 
water, will givo immediate relief to tho sick 
headache, when caused, as in most cases it is, 
by too much acid on the stomach. This rem- 

iy bas been highly recommended. (Sec also 
Antacids, No. 5678.) 

'._ Bisulphide of Carbon a Reme- 
dy for H e. Dr. Kennion thus de- 
scribes the modo of application of this rem- 
ne A small quantity of the solation (about 
2drachms) is poured upon cotton-wool, with 
Shik 4 tial ineauaehel flass-stoppered 
bottle is half filled. This, of conrse, absorba 
the fluid; and, when the remedy hus to be 
used, the mouth of the bottle is to be applied 
closely (so that none of the volatile vapor may 
escape) to the temple, or behind the ear, or a8 
near a3 possible to the seat of pain, and so 
held for from 3 to 5 minutes. After it has 
been applied for a minute or two, a sensation 
is felt as if several leeches were biting the 
part; and, after a lapse of a few minutes 
more, the smarting and pain become rather 
severe, but subside almost immediately after 
the removal of the bottle. The effect of this 
application is generally immediate. (Dritish 

|. Journ.) 

5708. Simple Remedy for Piles, 
Take fresh white pine pitch ‘in pills, from 
12 to 20 a day, and sit in a tub of cold water 
4or 5 times a day, 30 minutes each time, for 
amonth, A very obstinate case of piles was 
oured by this treatment. 

$709. Internal for Piles. 
Pulverizo in 4 mortar and mix thoroughly, 
1ounce each of cream of tartar, jalap, senna, 
flowers of sulphur, ond golden’seal, and i 
ounce saltpetre. Doso, a tea-spoonful 3 times 


day. 

B710. External Remedy for Piles. Boil 
some of the inner bark of white oak in water, 
and strain; ovaporate to a thick extract. ‘To 
4 pint of this extract, add 4 pint of oil ren- 
dered from old, strong bacon. Simmer to- 

ther till inixed, and let it cool. Apply with 

© finger inside tho rectum every night and 
‘until cured. 

5711. Persulphate of Iron for Piles. 
An ointment made of 4 drachm persulphate 
of iron, and 1 ounce simple salvo, has been 
found especially beneficial in cases of ulcera- 
ted hemorrhoid, Dr. Geo. 8. Cartwright de- 
scribes a case of hemorrhoid in which there 
was an external tumor of the sizo of a large 
pea, protruding, at certain times, to tho size 
of a walnut. Ho applied lead water freely to 
the part, with on application of this salve 
before the patient retired at night, and the 
effect was almost immediate, relieving the 

ain and cauterizing the part. The effect of 

is salva is permanent. ‘Tho same physician 
occasionally uses the ointment with double 
the above proportion of the persulphate. 

5712. Treatment for Frere Men- 
struation, or Monthly Flow. Wher the 
flow is absent, or irregular. The treatment 
of cases of this kind should embrace every 
possible means of improving the general 

ealth, particularly tho enjoyment of pure air, 
and tho use ot the shower or hip-bath; mode- 
rate exercise, especially on horseback; with a 
wholesome nutritious diet. Tho medical 
treatment must not be trifled with, as it re- 

wires considerable watching; it should 
Sherefura, be eatricd ‘oat ‘anger the eye ofa 
skillfal physician. When the slightest ap- 
pearatice of menstruation takes place, the 
patient should be kept as quiet as possible; 
and, in order to encourage the flow, recourse 
should be had to the use of the warm hip- 
bath; indeed, very frequently it will be 
found that a hot hip-bath, containing » hand- 
fal of the flowers of mustard, used every 
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night for the week preceding the regular 
time for the flow to appear, and accompanied 
by 8 gocd rubbing with a rough towel of the 
hips and lower part of the front of the body, 
will greatly assist in bringing on the flow. 

5713, Treatment for Interrupted or 
Suppressed Menstruation, ‘The same 
suggestions in tho way of treatment apply as 
in No. 5712. When interruption has taken 
place suddenly, recourse should be had to the 
warm hip-bath, bed, and some warm drink, 
such as sherry and water, or a little brandy, 
or hot ginger water. When cessation 
one or more periods has occurred, then it is 
specially important to favor, as much as pos 
sible, its restoration by attention to those 
particulars of general treatment already ad- 
verted to. 

5714, Treatment of Excessive Men- 
struation. Those who aro liable to this 
form of irregular menstruation should be 
careful in their dict, choca a plain and nu- 
tritious one. They should attend to the 
function of tho bowels, and maintain a hor- 
izontal posture from the time when the dis- 
charge commences till its cessation. In ad- 
dition, if the discharge, besides being copious, 
is continuous, recurring over and over again, 
itis necessary to havo recourse to 
remedies. When the dischargo is so profuse 
as rapidly to reduce the patient’s strength, 
still more, if by it, as has happened some- 
times, life bo brought into peril, local means 
of arresting bleeding must also be adopted; 
foremost among these is the application of 
cold—cold cloths placed over tho lower part 
of the body, and to tho groins. Injections of 
cold water may further be employed if the 
nurse or relatives aro skilled in the uso of the 
injecting instrament, but not otherwise, 

6715. Difficult or Painful Menstrua- 
tion. The most common form of this com- 

aint is ranged under the head of nouralgia, 
for the violent pain with which itis accom- 
panied bears a close resemblance to neuralgic 
Pains experienced in other parts of the body. 

in such, if tho affection is of long standin; 
the nervous system generally has robabiy 
sympathized, and headacho, with hysteria 
and many other distressing symptoms, so- 
company the menstrual disorder. Mi 
cases of this nature aro connected wit 
marked constitutional derangement, more 
particularly with gout and rheumatism. For. 
the relief to tho extremo, pain which accom- 


panies the complaint, soothing remedios 
bre rendered indispensable, and th ‘most 
suitable medical ones will bo prescribed by 


the medical attendant. In his abserce, or 

joined to the medicines, the warm hip- 
bath may be tried, followed by the application 
of mustard poultices, or flanncl wrung ont 
of hot water and eprinkled with turpentine, 
over the lower part of tho back. In the gen- 
eral treatment, the greatest attention must 
be paid to diet ‘and regimen. 

716. Remedy for Suppressed Men- 
struation, Make into 12 pills, 12 grains 
sulphate of iron, 6 grains powdered aloes, and 
12 grains white turpentinc. Dore, 1 at bed- 
time. (See No. 5441.) 

5717. _Ashwell’s Injection for Ob- 
structed Menstruation. Mix 1 to 2 fluid 
drachms liquor of ammonia with 1 pint of 
milk ; use thrice daily, commencing with the 
least guantity of ammonia. 

5718. jection for Obstructed Men- 
struation. Take 1 fluid drachm liquor of 
ammonia, 1 ounce mucilage, and 9 fluid oun- 
ces water; use in the same way as the last 


er 

5719. Pills for Suppressed Menstru- 
ation. Take dried sulphate of iron, 1 sera- 
ple; powdered aloes, 2 scraples; powdered 
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cloves, 5 grains; Venice turpentine, sufficient 

to make a mass, and divide into 20 pills. One 
pill 3 times a day. 

5720. To Relieve Vomiting During 

, Mix 2ounces sweet tincture of 


ok jon recommends citric acid for the 
pains following labor, and declares that it has 
never failed in his hands. He gives 5 grains 
in 2 or 3 ounces of water every 5 hours. It 
acts as a nervine, and as a preventivo of in- 
fiammation. 

6723. Pills to Remove Obstructions 
in Females, Alves and lobelia, 1 drachin 
each ; black cohosh, gum myrrh, tansy, wni- 
corn root, 1 ounce each; cayenne, 4 ounce, 
Mix, and form into pills with solution of gum. 
These pills remove femalo obstructions, and 
are good for headaches, lowness of spirits, 
nervousness, and sallowness of tho skin. 

le Pills. 
Aloes, red oxide of iron, whito turpentine, 
1 ounce each. Melt tho turpentine, and 
strain; mix well; form into pills with muci- 
oe Tako 2 or 3 per day. 

725, Alum Injection for Leucor- 
rhoea, Compound solution of alnm, 6 
drachms; water, 1 quart. Mix, and ‘uso 
it lukewarm. 

5726, Lead Injection for Leucor- 
rheea, Sugar of lead, GO grains; water, 1 
quart, Mix. 

5727. Catechu Injection for Leu- 
corrheea. Catechu, 1 drachm; myrrh, 1 
drachm ; lime-water, 12 ounces. Mix, and 
dilute with water. 

6728, Caustic Injection for Leucor- 
thoea. Nitrato of silver, 35 grains; water, 1 


quart. Mix. 

5729. Zine Injection for Leucor- 
rheea, Sulphate of zinc, 40 grains; water, 
1 quart. ix. 

(730, To Cure Bore Nipples. This 
ainful affection of the breast, especially 0 
luring the period of nursing, may be cured 

as follows: Arrest tho bleeding by a slight 
application of compound tincture of benzoin, 
carefully dry the arts with & soft, muslin 
handkerchief; apply ao solution of gutta- 
percha, so as to completely surround the 
nipple ‘and cover all abrasions, giving it threo 
or four coatings, allowing each to dry thor- 
oughly beforo repeating tho application. Du- 
ring the act of suction, a boxwood shield, 
with calf's teat, should be used, and in the 
course of a fow days all will be well. ‘The 
solution of gutta-percha ix prepared by dis- 
solving 1 drachm gutta percha in a bottle 
containing 3 drachms chloroform. The film 
rapidly formed by tho evaporation of the 
chloroform is firm, elastic, and harmless, and, 
should it rub off, is very easily replaced. ‘The 
renee paltleas nature of the treatment, the 
effectual protection from the contact of the 
air and irritation of the infant’s mouth ro- 
commend it strongly to general use. 

5731. Harland’s Gonorrhea Cure. 
Mix together 14 ounces powdered cubebs; + 
ounce balsam copaiba; $ ounce powdered 
gum-arabic; and 3 ounces cinnamon water. 
A ebie-spoonsil of the mixture to bo taken, 
at intervals 8 times a day. 

5732. Harland’s Gonorrhea Injec- 
tion. Mix 2 scraples Armenian bole, and 10 
grains sulphate of zine, with 4 ounces water, 
Inject 3 or 4 times a day. 
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5733, Goddard’s Gonorrhcea Mixture. 
Take 2 drachms vil of cubebs; § ounce bal- 


Goddard’s Gonorrhea Injec- 
tion, Mix 3 drachms solution of iodide of 
iron with 4 ounces spring water. Apply with 
asyringe 3 times o day. 

5735. Spackman’s Copaiba Mixture. 
Mix together 2 drachms syrup of gum-arabic; 
4 ounce balsam of copaiba; 24 drops oil of 
cubebs; 1 ounco ayrup of balsam of tola; & 
ounce each sweet spirits of nitre and com- 
pound tincture of opium; 20 drops tincture 
of opium; 3 drops oil of lavender, and. 3 
drachms compound spirits of lavender. Dose, 
a table-spoonful 3 times a day. 

5786. Perman; te of Potassa in 
Gonorrhea, Pr. John G. Rich has em- 
played this remedy with great success. Ho 
begins tho treatment with a purgative, and 
then uses as an injection, 3 times a day, 6 
grains of permanganate of potassa dissolved in 
1 ounce water. 

5737. To Apply Caustic to the Ure- 
thra, A weak solution of nitrate of silver 
2or3 grains in 1 ounce rose-water), may be 
used as an injection twico a day. Some pro- 
for a stronger solution of 10 grains to the 
ounce, injected every 2 or 3 days. Tt may be 
also administered a4 an ointment of 10 to 20 
grains to the ounce, smeared on a bougio and 
introduced into the urethra. ‘This is perhaps 
better for severer cases of gonorrhea; tho in- 
jvctions answering the purpose for milder cases, 
‘and gleet. 

5738. Ricord’s Gonorrhea Injection. 
Mix 15 grains cach sulphato of sinc and acetate 
of lead, with 64 ounces rose-water. Inject 3 
times a day. 

5739, Cure for Nocturnal Emissions. 
Mix 50 grains bromide of potassa with 25 
grains cach aromatic powder and white 
sugar. Make up into 12 powders, 1 to bo 
taken 2 or 3 times a day. 

5740. Remedy for Difficulty in Uri- 
nating. Mix together 1 scruple euch oil of 
turpentine, extract of honbane, and soap. 
Mako it into 12 pills, and administer 1 pill 3 
times a day. 

5741. To Relieve Spasm of the Blad~ 
der. ‘To relieve the spasin, bee the patient 
in a hot bath immediately, and keep him there, 
supplying fresh hot water when required, 
until he is relieved, or he becomes at all faint 
or fatigued. Then put him into a bed which 
has previously been well warmed, and keep 
hot cloths, hot salt, hot bran, or hot tins ap- 

lied, to prevent a return of the pain it poxsi- 

Je; and as the medical treatment is of great 
consequence, loso no time in summoning the 
medical man. 

5742. Remedy for Disease of the 
Kidneys. Boil 1 ounce parcira brava in 
8 pints of water until it is only 1 pint. Dose, 
8 wine-glassful 5 times a day. 

5743.. Remedy for Incontinence of 
Urine. Put 4 drops tincture uf aconite root 
Ino tumbler of water. Dose, a tea-spoonful 
every hour until relieved. 

5744. Remedy for Nocturnal Incon- 
tinence of Urine. Nocturnal iucontinence 
of urine has been treated successfully by ad- 
ministering from 15 to 20 minims of tincture 
of belladonna 3 times daily. 

745. Remedy for Incontinence of 
‘Urine of Old People. The continued use 
of 1 to Gdrops tincture of iodine daily bas 
proved a successful remedy. 

5746, Remedy for Spermatorrhca. 
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Gelseminum, § grain; Iupulin, 3 grains, To be 
taken each night on retiring’ Gradually di- 
minish the dose as the patient shows signs of 
improvement. 

5747. Belladonna as a Remedy for 
Typhoid Fever. Dr. B. Kelly, of Dublin, 
has met with great success in tho use of bel- 
ladonna in typhoid fever. Within 24 hours 
after the first dose, he found delirium, é&c., 
vanish, succeeded by calm, natural sleep, 
clearness of intellect, nnd complete repose of 
the system, accompanied by regular evacua- 
tions. Dr. Lewis S. Pilcher, of the U. 3. 


above 

3748. Remed: 
and Cancers. Professur Boettger recom- 
mends gun cotton, saturated with a solution 
of permanganate of potassa, pat up in the 
form of a poultice, and held over an open 
wound by a bandage, as the best disinfectant 
for bad odors that can bo conveniently ap- 
plied. Tho strength of the solution of per- 
Ianganate, best adapted for the purpose, 13 1 
part, by weight, of the dry permanganate, in 

00 ‘parts water. Ordinary cotton cannot be 
taken, as it readily decomposes, bet gun cot- 
ton is permanent, and not liable to explosion 
when in a moist stato. 

6749, Treatment for Measles. In the 
treatment of the ordinary cases of measles 
occurring in children otherwiso than delicate, 
little is necessary beyond attention to the 
temperature of the room, the amouat ef the 
bed-clothes, preventing tho access of too 
strong a light, which affects tho , EC. 
Great caro should be taken that hts of 
cold air aro avoided, lest they might prove 
tho cause of increas¢ in the chest complaint, 
which generally attends tho attack; and, 
while the rooms not overheated, it must not, 
for tho samo reason, be allowed to be cool. 
It must be remembered that in measles, as in 
all fevers accompanied by an eruption, the 
patient will require 4 more abundant supply 
of blankets, &c., before the cruptinn appears, 
than after it. Indeed, afterwards, he gener- 
ally desires light clothing. Tho room should 
be well ventilated ; all excrements and dirty 
linen immediately removed. Disinfectants 
should be used. ‘The sense of heat and dry- 
neas of the hody, sometimes most distressing 
to the patient, can be much alleviated by 
washing the surface with soap and tepid 
water; too great exposure being avoided b 
one part of the body being cleansed, dried, 
and covered, before the rest is exposed. Tho 
feeling of tension of the hands and feet can be 
relieved by rubbing these parts with some 
greasy matter, such as lard or simple salve. 
‘Ail sources of annoyance or-irritation, all 
noises, should be avoided, and thus sleep is 
promoted, a condition which most materially 
affects the welfare cf the patient, sleep lessen- 
ing the fever and increasing the appetite. 
Food, light and nutritious, such as arrowroot, 
gruel, good becf-tea, milk, chicken, or veal 
broth, plain, wine, jellies, &c., should be 
given at the usual hours. ‘The quantity 
shonld be moderate, great care being taken 
that the digestion be not impaired by too 
large a quantity being taken. Should tho 
patient be very weak, the food must be ad- 
ministered in small quantities at frequently 
repeated intervals. There is no stimulant so 
important as food. The prospect of recovery 
in all fevers is very greatly if not mainly de- 
pendent on the power of digesting and assim- 
ilating food possessed by the patient. Tho 
Vowels should be moved by a mild laxative, 
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such as the lenitive electuary (see 
effervescing magnesia, or castor oil 
as to produce a little perspiratior 
doso (for achild, atea-spoonful), of mindereras 
spirit (see No. 5143), in a little water, may be 
given at intervals of 2 or 3 hours. If the 
rash is long in appearing, or shows a dispusi- 
tion to disappear, the development of the 
cruption may be secured by placing the child 
in o warm bath; if the child appears sunk 
and the pulse be feeble, a little warm wine 
and water may be administered. In ordinary 
cases, the early appearance of the eruption 
will be favored by administering a dose of 
sulpbur (a small tea-spoonful for a ebild, in 
milk); and if there be much hoarseness, and 
croupy character of the breathing and cough, 
it will be expedient to apply a hot spon 
over the thront, (See No. 5626.) With the 
appearance of the cruption, these symptoms 
usually decline. Measles ‘not unfrequently 
terminate in an attack of bowel complaint; 
this may be slight, and if so, will not require 
any medicinal treatment; indeed, it is ealu- 
tary, but, on the other hand, when severe, 
and occurring in a delicate’ child, prompt 
means for arresting it must be adoy ted (such 
as are mentioned under the bead of Diarrhea, 
(Sce No. 5652, Jc.) If there be often-repeated 
sickness, food “of the very blandest nature, 
pounded raw meat (the fat and gristle bein, 
removed before pounding), beef-tea, uncooks 
white of egg diluted with water, barley 
water, dc. should be given in small quanti- 
ties, and be very frequently repeated, ‘Thirst, 
and’ tho consequent restlessness, must be al- 
layed by drinks. Large draughts should be 
prohibited, as they tend to impair the diges- 
tion, and sometimes cauxe diarrhea; small 
quantities, swallowed slowly, or ice to suck, 
are sufficient to allay thirst, and also prove 
grateful to the patient. The patient, however, 
rust be allowed to take larger quantities of 
fluids than in bealth, as an increased quantity 
is required by tho system during the existence 
of fever. Acid, or acid and bitter drinks are 
gonerally found’ to lessen thirst to a greater 
degroa than mere water, and are, moreover, 
rateful to the patent. Lemouade with very 
ittle sugar, or raspberry vinegar and water, 
will be found useful. Stimulants aro adinin- 
istered to support tho strength of the patient. 
‘This they do in a great measure by promoting 
digestion, and by also directly increasing the 
force of the heart's action. The administra- 
tion and quantity of stimulants given cannot 
be regulated by the condition of tho patient. 
Meilical advice is particularly necessary here. 
Various complications aro apt to take place, 
so that, if possible, advice should be bad 
early in the day, If no advice is at hand, 
the symptoms must bo treated according 
to the directions given under the particular 


hea 

0. Scarlet Fever. Tho preliminary 
treatmont fur this disease is very similar to 
that for measles. Givo tho patient a gentle 
cathartic, and keep very warm in bed natil the 
eruption appears. (See No. 5749.) The after- 
treatment consists of administering a gargle 
every 15 minutes, when the patient is uwake. 
Mako a garglo of 2 table-spoonfuls each 
brewer's yeast and strained honey, mixed 
with L-pint strong sage tea, and alternato it 
with the potasss gargle. (See, No. 5064.) 
Keep tho skin of tho patient moist by wash- 
ing all over, at least 3 times a day, with a so- 
lution of saleratus and water as hot a3 it can 
be borne;-after each washing greaso the pa- 
tiout all over thoroughly, with a picco of fat 
bacon. Great caro must be taken to prevent 
the patient from catcbing cold in every stage 
‘of the disease, and the Same cautions about 
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ventilation, warmth, diet, &c., given under 
tho head of measles, must also be observed 
in tho treatment of scarlet fever. ‘The patient 
must not bo exposed to any great or sudden 
changas of temperature, eren 3 weeks after 
conyalescence, as a relapse might be the cun- 


sequence. 

5751. Preliminary Treatment of 
Scarlatiaa and Measles. ‘The preliminai 
treatment is simple: from 4 grain calomel, 
for children, to 5 grains for adults, should be 
placed on tho tongue and swallowed. About 
an hour after, the first dose of the ammonia 
(see next receipt) is to bo given, and repeated 
every 3 or 4 hours, as long a3 the disorder 
takes a favorablo course. If tho disorder in- 
creases in violence, the inedicine must be 
givon every 2 hours, or every hour, or some- 
timos oven moro frequently, till tho graver 
symptoms are subdued. This medicine has 
beon found to possess shuilar powers over 
diphtheria. 

5752. Treatment of Scarlatina and 
Measles. Dr. Witt states that sesquicarbon- 
ato of ammouia is an antidote to scarlatina 
and measles, Tho dose in these complaints 
varies ftom 3 to 10 grains, according to the 
ago of tho patient, ven at longer or shorter 
intervals, according to the mildness or sever- 
ity of tho attack. The suitable dose dissolved 
in os small a quantity of cold water as will 
admit of its being swallowed with as many 
grains of loaf sugar, werely to make it palata- 
Die, is all that is required. Any admixture 
with other medicines, as salines, bark, &c., 
and all acidulous drinks, are to be avoided, 

5753, Preventive of Scarlet Fever. 
Belladonna has been found to render persons 
unsusceptible to the fever, in places where it 
is raging. Iv is to be given in extract, gy 
grain morning and evening. 

5754. Remedy for Dropsy in Scarla- 
tina, Mix together 14 drachms acetato of 
potassa; 6 grains extract of foxglove; 2 
drachms vinegar of squill; 6 drachms syrup 
of ginger; and 2 ounces water. Dose, 1 tea- 
spoonial every 3 hours. 

5755. Atlee’s Scarlet Fever Remedy. 
4ounce each chlorate of potassa and hydro- 
chlorie acid, and 4 ounce spring water. 
Dose, 10 drops in a wine-glassful of cold wa- 
ter every 2 hours. 

5756. Intermittent Fever Pills. 
Take 10 to 12 grains white oxide of arsenic; 
1 drachm muriate of ammonia, and 12 grains 
gam opium. Make into 64 pills. Dose, 1 to 

9 taken morning, noon and night, with or 
without fever. 

5757. Intermittent Fever Mixture. 
Take 5 grains tannin, 16 grains sulphate of 

inine, 7 ounce syrup of ginger, and 4 ounce 
cinnamon water. Take 1 tea-spoonful every 
hour, in the absence of the ferer. 

5758. Treatment of Small-Pox. 
Advice should always be obtained a3 soon as 
the earliest Syren appear; often the 
only symptom understood by the parents or 
friends is the eruption. In the absence of 
advice, the simpler cases of small-pox, un- 
attended by much eruption, scarcely require 
any further treatment than confinement of 
the patient to bed, adminstering at the 
commencement a dose of aperient medicine, 
such as efferrescing magnesia (sce No. 4805, 
fc.,) or castor oil, &e., and, until the erup- 
tion appears, of a few doses of mindererus 
spirit (see No. 5143), to promote perspiratiun. 
In the moro severe cases there are individual 
symptoms of an unfavorable nature not un- 
likely to bo developed, and these must be met 
by appropriate treatment. The imperfect 
filing of (he pustules is generally accom- 
panied by a low form of fever, requiring the 
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use of stimulants, wine or brandy; theso 
must, of course, be administered with great 
caution. In all stages, if the patient present 
asunken look, and the pulse be feeble, tho 
necessity for ‘stimulants is indicated. ’ By 
giving them with caution is meant that only 
jst sufficient to keep up tho vital powers 
should be given. 

5759. To Prevent Pitting in Small- 
Pox. The following has been fuund very 
effectual: The appli tion consists of a soli- 
tion of ia-rubber in chloroform, which is 
painted with a camel-hair pencil over tho sur- 
face of tho skin, whero exposed, when tho 
cruption has become fully developed. When 
the chloroform bas evaporated, which it very 
readily does, there is left a thin elastic film 
of indin-rubber over the face. This the pa- 
tient feels to be rather comfortable, as it re- 
moves itching and all irritation; and, what 
is more important, pitting, once so common, 
is thoroughly prevented by the application, 
In making ‘the solution.” the india-rabber 
ust be cut juto small pieces, and chlorofona 
added till it 18 dissolved. Gutta-percha has 
been tried, but bas not answered, on account 
of its non-elasticity. Should any of the solu- 
tion, from some cause, be torn off, apply the 
solution as before. 

5760. Dr. George’s Treatment to 
Prevent Pi in Small-Pox. Dr. 
George recommends the following treatment: 
Firstly, from the commencement of the dis- 
ease cover tho whole body, face and all, with 
calamino, shaken through a common pepper- 
box, taking care that the powder does not 
Temain in masses. The inflammation on 
each pustule is by these applications much 
lessened, a point of great consequence. Sec- 
ondly, sprinkle about 1 onnco powdered cam- 
phor rer 2 or 3 nights between the under 
sheet and blanket, the wholo length of the 
body, putting more about tho shoulders and 
neck’ "he relief obtained by this, few would 
credit until they had had experience. Third- 
ly, in the advanced stage of the disease, 
should hardened incrustations have formed, 
they may be removed, and without much 
pain too; for in one case every portion of 
the cuticle was removed from the whole face, 
forehead, and even eyelids, the calamine ap- 

lied, and in a few days tho cuticle was 
formed again without a blemish. 

5761. Calamine. Native carbonate of 
sine It is prenared and pence ie met 
cinal purposes eating to ess, ant 
puerta it, afterwards reducing it to an 

palpable powder in the same monnor oo 


directed for prepared chalk. (See No. 
8762. To Remove Pit and Old 
Pock-Marks, To remove pitting and old 


pock-marks, simple oil, pomade, or ointment, 
medicated with croton-oil, and of o stren, 
just sufficient to raise a very slight pust 
eruption, is probably the safest and most 
effective and convenient of all the prepara- 
tions that are employed for the purpose. It 
has for somo years been successfully employ- 
ed in France ‘and has there received medical 
approval. Dr. Cooley says he has seen it 
succeed to admiration, when every other 
method has failed. It should be applied at 
intervals extending over several weeks, a3 
the feelings, experience, and convenience of 
the party concerned may indicate, due care 
and caution being observed the whole time. 


5763. 
. Loosen the clothes, especially 
thoes about tho neck snd throat, cud send of 
once for a physician. Meanwhile, remove 
the palieul into @ coul, well-ventilated rovm, 
raise the head above the level of the body, 
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and apply cold to the head, either by means 
of rags dipped in water, never allowing them 
to become warm, or by ice in a bladder, &c. 
‘The diet will requiro great care when the 
patient is reviving. Only very small quanti- 
ties of milk, becf-tea, &c., must be given 
until he is able to digest more. Supposing 
the patient to recover from the fit, great care 
will be afterwards required to’ prevent a 
second attack. Strong medicines, great ex- 
citement, or much mental occupation are to 
ve avoided. Tho diet ought to be light, but 
nutritious; milk is nsefnl, taken to the extent 
of 1} or 2 pints in the day; and, as a rule, no 
spirits or wine should Le allowed. 

5 Remedy for Shortness of 
Breath, Take spirits of ether, 1 ounce, and 
camphor, 12 grams. Make a. solution, of 
which take a tea-spoontul during the paro: 
ysm. This is usually found to afford i 
Stantancous relief in difficult breathing, de- 
pending on internal disease and other causes, 
where the patient, from a quick and very 
laborious breathing, is obliged to be in an 
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5765. To Relieve Shortness of Breath. 
Take } ounce powder of clecampane root, $ 
ounce powder of liquorice, as much flower of 
brimstono and powder of ‘aniseed, and 2 onn- 
ces sugar-candy powdered. Make all into 
pills with a sufBeient quantity of tar; take 4 
large pills when going to rest. This is an in- 
comparable medicine for asthma, 

5766. Palpitation of the Heart. 
Soda water, either the usual carbonated wa. 
ter, orprepared from effervescing soda pow. 
ders, frequently gives instant relief in an at- 
tack of palpitation of the heart. 

5787. 'To Relieve Palpitation of the 
Heart.” Tako 40 drops tincture of digitalis 
(fox:glove); 20 drops tinctare of aconite; 2 

hins tincture of henbane; 6 drachins 
camphor-water. Dose, a tea-spoonfal 3 times 


a day. 

5768, Biliousness. Persons subject to 
dilious attacks should be particularly careful 
to guard against excess in eating and drink- 
ing and should especially avoid those articles 
of food which, from experience, they find to 
disagree with them. mutton chop under- 
cooked is an excellent article for the break- 
ous patient; and mutton 
or beef, either broiled or roasted, so that the 
gravy be retained, is better for dinner than 
many articles apparently more delicate. 
Beer and porter should be pardon aay, avoid- 
ed, as well as puddings and most articles of 
pastry, as they are very indigestible, Hard 

eese, butter, unripe fruit, and especially 
beans, peas, and nuts, are also objectionable. 
An attack of bile may frequently be prevent- 
ed by the use of a saline purgative, and it 
may generally be removed by a blue pill, fol- 
lowed with a mild purgative. 

5769, To Remove Tumors. To ro- 
moye tumors, Dr. Simpson, of Edinburgh, in- 
troduces a hollow acupuncture needle, or very 
fine trocar (a surgical instrument in the 
form of a fine hollow needle) into their tis- 
sue, and injects a few drops of some irritant 
liquid, such as a solution of chloride of zino, 
perehloride of iron, or creosote. The effect 
has been to destroy the vitality of the tu- 
mors 80 treated, and they have been separa- 
ted. A similar plan has been adopted in 
Paris by M. Maisonneuve. He had slender 
stylets made of & paste composed of flour, 
water, and chloride of zine. ‘These are 
baked. A puncture is made in the tumor, 
tho coustio stylot is inserted, broken off, aud 
left. Several malignant tumors have been 
successfully treated in this manner, and in 
some cases a healthy granulating surface 
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was left, after the separation of tumors which 
had been destroyed in this manner. 

5770. Treatment of Rupture. Rup- 
ture is generally caused by a strain or an 
accident, and should be attended to by a sur- 
geon as soon as possible. Meanwhile the 

tient must bo jaid upon a sofa or bed with 
fis hips and legs slightly raised, so as to give 
him ease and to placo the rapture in the 
most fayorablo position for being restored to 
its proper place. If the patient is faint, sup- 
port him by giving wine and water, or sal- 
yolatile, ora little broth, but do not over-stim- 
ulate him. Inother respects he must be kept 
perfectly quiet. 

5771. To Relieve Lor ww. Letany 
one who has an attack of luckjaw take a 
small quantity of spirits of turpentine, warm 
it and pour it on the wound, no matter 
‘where the wound is, or what its naturo is, 
and relief will follow in less than 1 minute. 
Nothing better can bo applicd to @ severe cut 
or bruise than cold turpentine; it will give 
certain relief almost instantly. 

5772. Cure for Cancer. Tho uso of 
clover tra is said to effect speedy and effectual 
cures of cancer, even in its most malignant 
form, and of long standing, The red clover 
is used; the tops aro boiled in water, and the 
tea is used externally and internally. About 
8 quart a day should bo administered internal- 
ly, and the tea should bo used as a wash twice 
every day. 

8773, Remedy for Scrofula, Put 1 
ounce aqua-fortis in a bowl or seucer; drop 
in it 2 copper cents; when tho effervescence 
ceases, add 2 ounces strong vinegar. The 
fluid will bo of a dark green color. It should 
‘and willsmart. If too severe, dilute it with 
@ little rain-water. Apply it to the sore, 
morning and evening, by a soft brush or a 
rag. Before applying it, wach the sore with 
water. This receipt comes well recommended. 
for curing old sores and other scrofulous erup- 
tions, 

5774. Anti-Scrofulous Mixture. Mix 
30 drops tincturo of bichlovide of gold; 40 
drops tincture of iodino; 1 fluid drachm tine- 
turo of gentian; 7 fluid drachms simple syrup, 
and 5 fluid ounces rose-watcr. Dose, a des- 
sert-spoonful 3 or 4 times daily, in a wine- 

lassful of water, observing to shale well 

fore pouring out tho liquid. 

5775. White Swelling. This is a very 

ainful disease; it more frequently affects the 

nee than any other joint; sometimes the 
hip, aukle, and elbow. "At first a severe pain 
ig holt penotrating the joint, or only one par- 
ticular part of tho joint. ‘The Jeast motion 
aggravates tho pain. It soon begins to swell 
considerably, and suppuration takes place. 
Mattor is discharged from gcveral openings or 
‘ulcers, the bones aro affected; and if the dis- 
ease is not arrested tho life of the patient is 
endangered. 

5776. Treatment of White Swelling. 
Attend to the xtomach and bowels, giving an 
enietic and an aperient, if needed; to be fol- 
lowed by bitter tonics occasionally, giving the 
altorative syrup (see No. 5163), diluted when 
first taken; or a decoction of sarsaparilla, 
sassafras, guaiacnm, queen's delight, unicorn, 
root, cleavers, and prickly ash berries, of each 
1 ounce. Simmer in a covered pan with 2 

arts water down to3 pints. Sweeten. A 
dessert-spoonful 3 or 4 times aday. Steam 
thy part with bitter herbs, and now and then 
giro a vapor bath to the whole body. After 
steaming the affected part, rub the limb 
with the rheumatic liquid. (See No. 4584.) 

5777. Beach’s Cure for White Swell- 
ing. Oil of hemlock, vil of saxsafras, gum 
camphor, tincture of upium, } ounce each, and 
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a pint of spirits of wine. When dissolved 
and properly mixed, bathe the part with it 
frequently. Then apply an oatmeal and bran 
poultice, mixed with alittle finely powdered 
charcoal, salt, and cayenne pepper. If the 
pain is great, sprinklo on the poultice 4 ounce 
iaudanum. Keep itonas longas possible, and 
then steam. 

5778. To Relieve Sea-Sickness. Take 
camphorated spirit, eal-volatile, and Hoffman’s 
anodyne, a few drops of cach, mixed in a 
small quantity of water, or upon a small lamp 
of sugar. This often’ relieves when other 
prescriptions fail. 

5 To Prevent Sea-Sickness. Tho 
neutralizing mixture (see No. 5666) is a 
preventive, So is a tea-spoonfal of bicarbon- 
ate of soda in + pint of water. Take an 
aperient beforo a voyage. One of the-best 


means of counteracting the tendency to sea- 2 drachms; 


sickness, is to keep a horizontal position. A 
little chloroform has lately been suggested as 
a good remedy. 5 to 10 drops ona piece of 
lump sugar. 

5780. Treatment of Debility. This 
arises from a diseased action of the stomach; 
the occasional use of mild aperients, fol- 
lowed by bitters and tonics, is the best treat- 
ment. When, from a general laxity of tho 
solids, and there are no symptoms of fever, 
nor a tendency of the blood to the head, a 
course of iron fonics will prove advantageous. 
Either of tho Solleeing may, be adopted for 
this purpose: Pure sulphate of iron, 1 m; 
extract of gentian and powdered ginger, of 
cach 1} drachms; beat together into a mass, 
aud divido into 120 pills, 1 to be taken morn- 
ing, noon, and night. Or: Sulphate of iron 
and powdered myrrh, of each 1 drachm; sul- 
phate of quinine, # drachm; conserve of roses, 
sufficient to form apill mass. Divide into 120 
pills, administered as the last. 

5781. Remedy for Sick Stomach and 
Vomiting. Mix 24 drops creosote, 1 drachm 
cach white sugar and gum-arabic, with 3 
ounces water. Administer a tea-spoonfal 
every 2 hours, until yomiting ceases. 

5782, Sunstrol ‘his is @ sudden 
prostration due to long exposureto great heat, 
especially when much fatigued or exhausted. 
It commonly happens from undue exposure 
to tho sun’s rays in summer, but the same 
effects have been produted ina baker from 
great heat of the bake-room. It begins with 
pain in the head, or dizziness, quickly followed 

\y losa of consciousness and complete prostra- 
tion. Sometimes, however, the attacl 
sudden as a stroke of apoplesy. Tho head is 
often burning hot, the faces dak and swollen, 
tho breathing labored and snoring, and the 
extremities cold. 

83. Treatmentof Sunstroke. Take 
the patient at once to a cool and shady place, 
but don’t carry him far tu a house or hospital. 
Loosen the clothes thoroughly about hia neck 
and waist. Lay him down with the head a 
little rnised. Apply wet cloths to the head, 
and mustard or turpentine to the calves of the 
legs and the soles of the feet. Give a little 
weak whiskey and water if bo can swallow. 
Mvauwhile let some one go for the doctor. 
‘You cannot safely do more without his ad- 


Vice. 

5784. Precautions Against Night- 
mare, Avoid all exciting causes, as too 
much abstruse thinking, Into and heavy sup- 
pers, food difficult of digestion, cold feet, cos- 
tiveness, ond flatulence. 

8785. To Prevent the Nightmare. 
fo prevent the nightmare, mix together 10 

ins carbonate of soda; 3 drachms com- 
ponnd tinetnra of enrdamoms; 1 drachm rim- 
ple syrup, and 1 ounce peppermint water. 
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Repeat for several nights in succession ; after- 
wards use for a few weeks the tonic aromatic 
mixture. (Sce No. 5124.) Also alittle cay- 
enne in scullcap tea will prevent an attack. 
Those who are habitually subject to night- 
mare should not sleep in aroom alone, but 
have some posion near them, to arouse them 
when attacked with it. A person is most lia- 
ble to nightmare when sleeping on his back ; 
in fact, it rarely occurs in any other posture. 
Those subject to it should therefore avoid 
sleeping in a bed which is hollow in the centre, 
as this faduces tho sleeper to lay on his back. 
‘The bed should be level and not too soft, and 
the pillow moderate in thickness, so that the 
head is not raised too high. 

5786. To Restrain Perspiration. 
Spring water, 2 ounces; diluted sulphuric 
acid, 40 drops; compound spirits of lavender, 
5 take a table-spoonful twice a 


day. 

b787. Remedy for Night Sweats of 
Consumption. . Guyot recommends as 

articularly useful, in the sweats of consump- 

ion, the phosphate of lime in quantities of 
from 4 to Tk drachms in the day. In asmall 
proportion of cases it may be inert; butin the 
majority it will diminish or quite remove the 
trouble. 

5788. Treatment for Night-Sweats 
in Consumption. Powdered borax, 5} 
drachms; washed sulphur, 1 ounce; sub- 
nitrate of bismuth, 14 drachms; divide into 
40 powders, 1 to be given every 2 hours (12 a 
day). 4to5 days of treatment will suspend 

iminish this troublesome and exhaust- 
ing symptom, and give much relief to tho pa- 
tient. 

5789. To Relieve Night-Sweats. Dis- 
solve 15 grains sulphate of quinine in 4 ounce 
essence of tansy, } ounce alcohol, } ounce 
water, and 30 drops muriatio acid. A tea- 
spoonful taken 2 or 3 times during the day 
and at bed-time. In connection with this 
remedy, cold sage tea is recommended to be 

freely as a drink. 

5790. Squinting. It is well known 
that in infancy thero is not unfrequently 2 
tendency to squint; this often passes away as 
the child increases in age; but it sometimes 
becomes quite a fixed habit, requiring a surgi- 
cal operation for its permanentcure, A means 
of rendering this operation unnecessary by 
curing tho tendency in early Jifo has been 
suggested, which is worthy of trial. A pair 
of spectacles is procured without any glasses 
in them. One of the orifices opposite tho eye 
that squints is to bo filled with thin horn or 
with ground glass, and in the centre of the 
horn or glass is to be made a small hole. It 
Js obvious that to see with the squinting eye 
It is necessary for the child to look Caank 
through the orifice in the centre. Ho 
thus acquiro the habit of looking forward 
towards an object, instead of looking to the 
right or left band of it. It is not at all im- 

robable that the slight squint, which in in- 
Thney is apparently only n lubit, may bereme- 
died by this means. 

5791, Treatment of Styes. A stye is 
asmall boil which projects {rem tho eyeli 
much inflamed, and very painful. The appli- 
pation of tee 40 tha part will eomotiues check 
it in the beginning. Arply a poultice of lin- 
seed meal, or bread and milk, and tako at tho 
same timo an aperient. If the stye is ripe, 
puncture it, and then apply spermaccti oint: 


ment. 

5792. To Treata Black Eye. This is 
usually caused bya blow. If aitended with 
inflammation and pain, wash tho eye ofter 
with vory warm water, ia which is disselved 
a little carbonate of soda; or with equal parts 
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of tincture of opium and water. If the pain 
be acute, foment with a decotion of stramo- 
nium leaves, simmered in spirits. Wash tho 
eye, and bind on tho leares; often repeat. 
Perhaps tho best application is a poultice of 
slippery elm bark. Mix with milk and put it 
on warm. 

5793. To Cure a Black Eye. To re- 
move the discoloration cf the eye, Lind on a 

oultice made of the root ef Solomon’s seal. 
sulpepper says it is available for bruises, 
falls, or blows, to dispel the congealed blood, 
and to take away the pains, and the black and 
blue marks that remain after the hurt. The 
Toot may be washed, the dark-colored skin 
carefully cut off, then scraped like horse- 
radish, and Srpiica direct to the eye in tho 
way of a powltice, cold. A tingling een- 
sation is the consequence; when this een- 
sation ceases, another fresh application should 
be made, and repeated until the whole dis- 
coloration is absorbed. It is often found suffi- 
cient to apply the scraped root at bed-time to 
the closed. eye, when the blackness has dis- 
appeared by the morning. Or: Moisten with 
tepid water, and then with a piece of lint ap- 
ply pure extract of lead; continue to keep 
the fat wot with the extract for a couple of 
hours. Leeches onght not to be used. A 
lotion often used by surgoons with advantage 
is prepared thus: Take bitrate cf potassa and 
aboeeonias each 1 part; water, 48 parts; 
vinegar, 4 P: ‘The part bruised tu be kept 
wet with this Ly mcans of a bandage. 

5794. To Remove Dirt or Foreign 
Particles from the Eye, Tako a heg’s 
bristle, double so as to fezm aloap. Lift the 
cyelid and gently insert the loop up over tho 
ball, which will occasion no disagreeable feel- 
ing. Now close the lid down upon the bris- 
tle, which may now be withdrawn. ‘The dirt 
will surely bo upon the bristle. M. Rerard, 
in the ease of small movable bodies wi 
become entangled beneath tho upper eyel 
recommends tho following simple process ! 
‘Take hold of the upper eyclid near its angles, 
with the forefinger and thumb of each hand, 
draw it gently forwards and as low down as 
possiblo over tho lower eyelid, and retain it in 
this position for about a minute, taking care 
to prevent the tears from flowing ont. When, 
at the end of this time, yon alluw the eyelid 
to resume its place, a flood of tears washes 
out the foreign body, which will be found ad- 
hering to, or near to, the lower oyelid. If 
lime gets into the eyes, a few drops of vinegar 
and water will disaolve and removo it. Al- 
mond or olive oil will do away with any hot 
fala that may each the ro ‘ 

5. To Insects, Dirt, &c., 
from the Eye, ‘Tho first thing to be done 
when a mote or spark gets into your eye, is to 
pull down the lower part of the eyelid, aud 
with a handkerchief in your hand blow your 
nose violently at the same moment. ‘This 
will frequently expel the mote without further 
trouble. A mote will, in many cases, come 
out of itself, by immediately holding your 
eye wide open in a cup or glass filled to the 
brim with clear cold water. 

5796. To Extract Particles of Iron 
or Steel from the Eye. A particlo of iron 
or steel may be extracted from tho eye by 
holding near it a powerful magnet. 

5797. Eye-Waters. Eye-waters should 
be perfectly clear, and free from any floating 
matter, however trifling. To sccuro this, it is 
in general necessary either to filter them 
through bibulous paper, or a piece of clean, 
fine muslin, or to carefully decant them after 
sufficient feposo to allow the impurities to 
subside. en pure distilled water is used 
in their preparation, only some of them will 
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requiro filtering. In using eye-waters, a little 
of the liquid should be poured into ‘a clean 
cup, galliy or glass, or into the clean palm 
of the left hand, when the eye should be 
thoroughly wetted with it, oither by means of 
as jiece of clean sponge or soft white 
ag, or tho clean tips of the fingers of the 
right hand. In all cases it is ddvisablo to 
bathe or wash the eyes in tepid water, and to 
wipe them dry, before the application of the 
eye-water; and, in most cases, this is abso- 
Intely necossary to insure benefit from their 
use, In the preparation of eye-waters, stb- 
stances of crystallin formation aro better 
when used dry, that is, deprived of their wa- 
ter of crystallization. (Sce No. 2065.) 

5798. Astringent Eye-water. Take 
of sulphato of zino, 20 grains; distilled water, 
4 pint; dissolve.’ An excellent astringent 
eye-water, in chronic as well as ordinary 
ophthaimia, as soon as the inflammatory 
symptoms subside; also in weak, lax, wa- 
tery, irritable eyes, &c. If there be much 
pain and inital, 5 or 6 grains of acetate 
of morphis, or 2 fluid drachms of wine of 
opium, muy bo added. 

5799. Eye-water for Weak Eyes. 
Tako $ ounce rock salt and 1 ounco of dry 
gulphato of zinc; simmer in a perfectly clean 
dovered porcelain vossel with 3 pints of water 
‘until all aro dissolved ; strain through thick 
muslin, add 1 ounce of rose-water ; bottle and 
cork it tight. To uso it, mix 1 tea-spoonfi:l 
of rain-water, with 1 of eye-water, and bathe 
the eyes, if weak, frequently. If it smarts 
too much, add more water; if not enon: 
make it a little stronger by adding moro cro. 
water. This is an admirable wash for weak 
eyes. It cannot bo excelled. 

5800. Wash for Inflamed Eyes, Talc 
10 drops extract of lead (the liquor of acetate 
of lead); distilled vinegar, 2 drachms; disti 
od water, 4 vunces. This is au excellent 
for inflamed eyes. 

5801. Anodyne Eye-water. Solution 
of acctate of aunnonia, 2 ounces; distilled 
water, hot, 6 ounces; soft extract of opium, 
10 grains. Dissolve tho opium in the hot wa- 
ter, strain through fine muslin, aud add tho 
solution of the acetate of ammonia. This 
application frequently affords great relict 
from the pain and irritation accompanying 
inflammation. 

. Eye-water for Specks on the 
Eye. Osymuriate of mercury, } grain; best 
rose-water, 4 ounces. This solution ‘is of 
much use in removing the indolent inflam- 
mation and the white specks which an acuto 
bee of the eyes frequently leaves 
after it. 

6803. Bates’ Eye-water. Dissolve in4 
Auid ounces boiiing water, 15 grains dry sul- 
phate of copper (see No. 6797), and 4 grains 


camphor. When cold, add water to make it 
4 pints, and filter. Good in purulent oph- 
thalmia. 

6804. Goulard’s Eye-water. Solution 
Gincetate of lead, 10 drops; rose or elder- 
flower water, 6 fluid ounces.’ Mis, Good in 
inflammatory stago of ophthalmia. 

805. Wash for Removing Particles 
of Iron or Zinc from the Eye. Muriatio 


acid, 20 drops; mucilage, 1 drachm; mix with 
2 fluid ounces’ rose-water. 


5800, To Allay Tem Irritation 
or Weakness in the Eye. Temporny iar 
flammation, produced ‘by cold or external 
causes, ia rapidly allayed by freqnontly bath- 
ing the eyo with lukewarm milk and water, 
or rose-water ; applied either with a linen raj 

or by means of an cye-glass. A poultice of 
tea-leaves (the wet leaves left in the tea-pot) 
is also an excellent remedy. Probably tha 
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best remedy of all is to put a table-spoonfal 
of salt in a basin of water (suy 4 gallon), 
immerse the face in this twice a day, upenin 
the eyes under the water, and using fres 
salt and water every day. | Tho eyes should 
under no circumstance bo rubbed, as that will 
increase the irritation. 

5807. Atropine Paper. Green tissuo 
paper imbued with a solution of sulphate of 
atropia, so that a piece one-fifth of an inch 
square contains as much as a drop of a solu- 
tion 2 grains to 1 ounce of water. The paper 
is hung up and tumed about while drying. A. 
pieco of tho size named will dilate the pupil if 
placed on the sclerotic, and the lids closed over 
itand tied with a handkerchief. 

Belladonna Mixture for Cata- 
ract. Triturate together 1 drachm each ex- 
tract of belladonna and glycerine. Used for 
dilating tho pupil of the eye in cataract, by 
anointing the eycbrow and temple. 


5809. Taylor’s Remedy for Deafness. 
Digest 2 ounces bruised garlic in 1 pound oil 
of almonds for a week, and strain. A drop 


to the car is effective in temporary 


5810. Treatment of Earache. M. 
Emile Duval says that he has, in person, found 
relief in severe earache, after other means had 
been tried in vain, from the use of a mistara 
of equal parts of chleroform and Jandanum ; 


a little heing introduced on a piece of cotton. 
The first effect produced is a sensation of 
coll; then there is numbness, fullowed by 


searcely perceptible pain and refreshing sleepy 
5811. Cure for the Earache, Take a 
amull piece of cotton batting or cotton wool, 
make a depression in the centre with tho fin- 
ger, and fil'it up with as much ground pepper 
48 will rest ona five-cent piecu; gather it into 
‘8 ball and tie it up; dip the ball into sweet 
oil and insert it in the ear, covering tho latter 
with cotton wool, and use o bandage or cap 
to retain it in its place. Almost instant relief 
will bo experienced, and the application is so 
ntle that an infant will not be injured by it, 
it experience relief, as well as adults. 1 
pert laudanum and 6 parts sweet oil dropped 
the ear is also very effectual. 
5812. Simple Cure for Earache. Take 
a common tobacco-pipe, place a wad of cotton 
in the bowl, drop upon it 8 or 10 drops of 
chloroform, and corer with another wad of 
cotton; place the stem to the affected car, 
then blow into the bowl, and in many cases 
the pain will cease almost immediately, 
5813. Remedy for Inflammation of 
the Ear. Swelling and redness, attended 
with throbbing, indicates it, If caused by 
accumulation of wax, syringe the ear forcibly 
with tepid water. If by cold, a poultice of 
warm hops, soaking the fect. If the pain is 
great, 1 drop laudanum and 2 drops sweet oil 
of almonds dropped into tho ear 3 times a day, 
or juice of onions and laudanum. A slice of 
onion, toasted and tied on hot ontsido the ear, 
43a good remedy for earache in children, and 
often effective with adults. If very severe, a 
mustard poultice can be held behind the ear. 
If the stomach is out of order use an emetic. 


may be eronpel into tho ear every day. If 
deaf fro er causes, go to the phys 
5815. Cure for Tem] De 
Inject warm water into tho ear by means of a 
proper syringe, tho head being placed with 
that side upwards during the operation. 
5816. ToD “insects in the Ear, 
Insects may be destroyed by pouring a spoon. 
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ful of warm olive oil, or camphorated oil, into 
the ear over night, retaining it there until the 
next morning by means of a piece of cotton 
wool, when it may be washed out with a little 
mild soap and warm water. 

5817. To Cure Habitual Drunken- 
ness. Tho following singular means of cur- 
ing habitual drunkenness is employed by Dr. 
Schreiber, a Russian physician: It consists in 
confining the drunkard in a room, and in fur- 
nishing bim at discretion with his favorite 
spirit diluted with # of water; as much wine, 
beer, and coffee as he desires, but containing 
tof spirit; all the food—tho bread, meat, and 
the vegetables steeped in spirit aud water. 
‘The poor patient is continually drank. On 
tho fifth day of this treatment be has an ex- 
trome disgist fur ho earnestly requests 
other diet; but his desiro mut not be yielded 
to, until he no lounger desires to eat or drink ; 
he is then certainly cured ef his love of drink. 
‘Ho acquires such a disgust for brandy, or ather 
spirits, that he is ready to vomit at the very 


sight of it. 

: . Tonic After Drinking to Excess. 
Mix together 5 gruins sulphate of quinine; 10 
drops aromatic sulphuric acid; 4 ounce com- 
pound tincture of gentian; 2'drachms coms 
pound tincture of cardamoms; 14 ounces yin- 
ger syrup; and 2 ounces water, A table- 
spoonful administered 3 times a day wil) 
remove the prostrating effects of drinking to 
excess. 

5819. Remedy for Chafing. Stout per- 
sons suffer greatly, especially in warm weath- 
er, from chafing. "Wo know of nothing better 
than a wash of alum dissolved in water, and 
applied with a linen or cotton tag. 

8: Lotion for Bed-Sores. To 1 
table-spoonfal of powdered alum put i teacup- 
fal of whiskey and batho the sore part several 
times a day. 

5821. To Relieve Irritation in Bed- 
Sores. Apply to the sores the white of an 
cgg, well beaten, and mixed with spirite of 
wine. 

5822. To Prevent and Cure Chapped 
Hands. Wash tho hands with fine soap; 
aud before removing the suap, scrub the hands 
‘with a Cable-spoonttl of Indian meal, rinsing 
thoroughly with soft tepid water, nsing a lite 
tle meal cach time except the last; wipe the 
hands perfectly dry; then rinco them ina ver¥ 
little water containing a tea-spoonfal of pure 
glycerine, rubbing the hands together until 
the water has evaporated. This is an excel- 
lent remedy, but the gl 
or it will irritate instes 


wiping the hands, but while they are atill eoft 
from the action of the water, gently push back 
the skin which is apt to grow over the nails, 
which will not only keep them neatly round- 
ed, but. will prevent tho ekin cracking around 
their roots (hang-nails), and becoming gore. 
Tho points of the nails should be pused ab 


least once a week; biting them should be 
avoided. 
5824. To Remove Warts. A daily 


application of either of the three following 
remedies is effective in dispersing warts? 
Texch the wart with a little nitrate of silver 
(lunar caustic); or with nitric acid or aro- 
inatic vinegar. ‘The Innar canstic produces @ 
black, and the nitric acid a yellow stain, which 
asses off in a short timo; ‘the vinegar scarce- 
ly discolors the skin. Sparks of frictional 
clectricity, repeated daily, by applying the 
warts to the conductor of an. clestricay ma- 
chine, have been also successfully employed 
as nenre for thess troublesome and unsightly 
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excrescences. 

5825. Wart or Corn Powder. Ivy- 
leaves dried and ground to fine powder. A 
popnlar and useful remedy for warts and soft 
corns. The part having been moistened with 
strong vinegar, a pinch of the powder is 
sprinkled on it, and then bound on with a 
strip of rag. This is sometimes called cos- 
metic cegetable caustic. A mixture ef equal 
parts of earine and verdigris also make an effi- 
cacions wart powder. 

5 To Remove Moles. Croton oil, 
under tho form of pomade or ointment, and 
potassio-tartrate of antimony (tartar emetic), 
under the form of paste or plaster, have each 
recently been ‘successfully employed for the 
removal of ordinary moles and Lirth-marks, 
‘The following is the modo of using the latter 
adopted by an eminent French surgeon: ‘Take 
tartar emetic in impalpable powder, 15 grains; 
svap plaster, 1 drachm; and beat them to a 
paste. Apply this paste to nearly a line in 
thickness (not more), and cover the whole 
with strips of guinmed paper. In 4 or 5 days 
eruption or suppuration will set in, and, in a 
few days after, leave, in placo of tho birth- 
mark, only a very slight scar. Croton oil 
ointment effects tho samo, but less completely 
unless repeated, by producing a pustular erup- 
tion, which, however, does not permanently 
mark the skin. (See No. 5762.) : 

5827, Ingrowing Toe Nails. | This 
most painful of the diseases of tho nails is 
couved by tho improper manner of cutting the 
bail (gouerally of the great toc), and then 
wearing a short, badly-made shoe. The nail 
beginning to grow too long, and rather wide 
at the corners, is trimmed around the corner, 
which gives temporary relief. But it then 
begins to grow wider in the side where it was 
‘cut off; and, as the shoe presses the flesh 
against the corner, tho nail cuts more and 
more into the raw flesh, which becomes ex- 
cessively tender and irritable. If this state 
continue long the toe becomes more and more 
painful and ulcerated, and proud-flesh sprouts 
up from the sorest points. Walking greatly 
increases the suffering, till positive rest be- 
comes indispensable. 

. Heine of is aos 

Nails. Begin the effort at cure by simple 
application to the tender part of a small quan- 
tity of perchloride of iron, It is found in 
drug stores in a fluid form, though sometimes 
in powder. Thoro is immediatel 14 a moderate 
sensation of pain, constriction or burning. In 
few minutes tho tender surface is felt to be 
dried up, tanned or mummificd, and it ccasca 
to be painful. The patient, who before could 
not put his foot to the floor, now finds that he 
can walk upon it without. pain. By permit- 
ting tho hardened, wood-like flesh to remain 
for 2 or 3 weeks, it can be easily removed by 
soaking the foot in warm water. A new and 
healthy structure is found firm and solid, 
below. Tf thereafter the nails be no more cut 
around the corners or sides, but always curved 
in across the front end, they will in futuro 
grow only forwards; and by wearing a shoe 
of reasonably good size and shape, all further 
tronble will -ha avaided. ae 

5829. To Prevent the Nail Growing 
into the Toe. If the nail of your toe be 
hard, and apt to grow round, and into the 
corners of your toe, take a pieco of broken 
glass and écrape tho top very thin; do this 
‘whenever you cut your nails, and, by constant 
use, it makes the corners fly up and grow 
flat, so that it is impossible they should give 
you any pain. Do not fail to try this. 

5830. Remedy for Blistered Feet 
from. Tong Walking. Rub the feet, at 
going to bed, with spirits, mized with tallow 
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dropped from a lighted candle into the palm of 
the hand. 

5831. Method of Preventing Cold 
Feet at Bed-time. Draw off your stockings 
just before undressing, and rab your ankles 
‘and feet well with your hand, as hard as you 
can bear the pressure, for 5 or 10 minutes, 
and you will never have to complain of cold 
feet in bed. It is hardly conceivable what a 
pleasurable glow this diffases, Frequent 
Washing of the feet, and rubbing them thor- 
oughly with a linen cloth or flannel, is 
very useful. 

5832. Chilblain. This is an inflamma 
tory swelling, of a purplo or lead color, pro- 
duced by the action of cold. Children, espo- 
cially those of a scrofulous habit, and elder! 
persons, are generally most liable to chil- 
blains. “Tho common cause is holding the 
hands or feet to the fire, after exposure to 
cold, ‘The sudden change of temperature 
partially destroys tho vitality, and prevents 
the proper flow of blood through the part. 
‘As chilblain is only another name for a lan- 
guid circulation in the part affected, indicated 
by a congested skin, or alow form of inflam- 
mation, the value of most of the following 
receipts will be apparent when it is notice 
that they are all calculated to act as stimulants 
of the blood-vessels, and thus promote tho 
motion of the partially stagnant blood which 
gives rise to the heat and itching that are so 
distressing. (See No. 4883.) 

5833. Remedy for Broken Chilblains. 
Mix together 4 fluid ounces collodion, 14 fluid 
ounces Venice turpentine, and 1 fluid ounce 
castor oil. 

5834, Zinc Wash for Chilblains, Dis- 
solve 1 onnce sulphate of zinc in 1 pint water. 
Apply several times a day. 

Bao. Chilblain Lotion. Dissolve 1 
ounce mariate of ammonia in 4 pint cider 
vinegar, and apply frequently. § pint alco- 
hol may be led to this lotion with good 
effects. 


5836. Petroleum Liniment for Chil- 
plains. Nothing appears of such uniform 
utility for allaying the inflammatory irrita- 
tion, as the ordinary petroleum or keroseno 
oO] 


il. 

5837. To Cure Chilblains. M. W. B. 
Schaller says that the fluid concentrated 
chloride of iron is an unfailing remedy for 
chilblaing, its application to them for a single 
day effecting a cure. It may also be used 
with advantage for frost-bites. 

5838. Remedy for Severe Chilblains. 
From 10 to 60 grains nitrato of silver dis- 
solyed in 1 fluid ounce water has been some- 
times found useful after other applications 
had appeared of no benefit. Tinctnra of 
canthandes, to stimulate almost to blistering, 
has also been used in the more intractable 
forms of the disease. The tincturo of capsi- 
cum has been presented as a specific in this 
disease. 

5839. Chilblain Balm, Boil together 
10 fluid ounces oliro oil, 2 fluid ounces Venice 
turpentine, and 1 ounce yellow wax; strain, 
and while still warm add, constantly stirring, 
2 drachma balsam of Pern, and’ 9 graing 
camphor. 

Another formula for making this balin adds 
4 ounce alkanet root, but employs 4 drachm 
less of tho balsam of Peru. This is applicd 
by being spread on a soft cloth and laid on tho 
part affected. 

5840. Chilblain Liniment. Mix to 
gether 1 fluid ounce rectified oil of turpentin 
15 drops sulphuric acid, and 2 ounces olive 
oil, This, rubbed gently on tho chilblaina 
twice a day, is generally very effective. 

5841. ‘LoCure Chilblains, The follow: 
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ing venedy was published by order of the 
Wirtemberg government, Mutton tallow and 
lard, of each $ pound avoirdupois; molt in an 
iron vessel aud. add hydrated oxide of iron, 
2 ounces; stirring contiuually with an iron 
spoon, until tho inass is of 4 uniform bluck 
color; then let it cool, and add Venice turpen- 
tine. 3 ounces; and Armenian bole, 1 ounce; 
oil of bergamot, 1 drachm; rub up the bole 
with little olive oil before putting it in. 
Apply several times daily by putting it upon 


lint or linen. It heals tho worst cases in a 
fow days. 
5842, Russian Remedy for Chil- 


Dlains. Slices of the rind of fully-ripe cn- 
cumnbers, dried with tho soft parts actached. 
Previous to uso they are softened by soaking 
them in warm water, and are then bound on 
tho sore parts with the inner side next them, 
and left on all night. This treatment is said 
to be adopted for both broken and unbroken 
chilblains. 

5843, Remedy for Itching Feet from 
Frost-bites. Take hydrochloric acid, 1 
ounce; rain water, 7 ounces; wash the feet 
with it 2 or 3 times daily, or wet the socks 
with tho preparation until relieved. 

To Cure Slight Frost-bites. 
Tho remedy for this is long-continued friction 
with tho hands or cold flannel, avoiding the 
fire or even a heated apartment. 

845. To Correct an Offensive Smell 
in the Feet, Bathe them in a weak rolu- 
tion of permanganato of potassa; 1 scruple of 

ho salt to8 ounces of water. (See No. 1701.) 

6846. Powder for Absorbing Excess- 
ive Perspiration of the Feet. Mix to- 
gethor 7 ounces carbonate of magnesia, 2 
ounces powdered calcined alum, 7 ounces 
orris root, and 4 drachm powdered cloves. 

6847.’ Corns. Corns aro entirely owin; 
to continued pressuro, such as wearing small 
boots or shoos. At first they are the produc- 
tion of the outer skin ouly, but by gradually 
thickening they at length come to be connect- 
ed with tho trao skin beneath, and even with 
tho subjacent muscles, (See Nos. 5079 and 
5060, 


5848, To Prevent Corns. Prevention 
is better than cure. Wear woolen stockings, 
and sco that thero is no local and permanent 
pressuro on any part of the foot. 

5849. To Cure Corns. If a cure be 
requisite, souk the corn for 4 hour in a solu- 
tion of soda, and pare as close as possible; 
then apply a plaster of tho following ingredi- 
ents: Tako of purified ammonia and yellow 
wax, of cach 2 ounces ; and acetate of copper, 
6 drachins. Melt the first two ingredients 
togethor, and, after removing them from the 
fire, add the acctate of copper just befure they 
grow cold. Spread this ointment on a piece 
of soft leather or on linen, and apply it to the 
corn, removing it in two weeks. 

5850. To Cure Soft Corns. Tho soft 
corn occurs between the toes, and is produced 
in tho samo manner as the common corn; but 
in consequence of the moisturo existing in 
this situation, the thickened scarf-skin be- 
comes suturated, and remains permanently 
soft. The soft corn is best relieved by cutting 
away tho thick skin with o pair of scissors, 
avoiding to wound the flesh ; then touching it 
with a drop of Friars balsam, and wearing 
habitually a piece of cotton wool between tho 
toes, changing the cotton daily. Tincture of 
arnica, applied on a piece of cotton wool, is 
alxo said to be au excellent remedy. 

5851, To Cure Soft Corns. Dip s 
piece of linen rag in turpentine and wrap 
round the toe on Which the corn is situated, 
night and morning. The relief will be almost 
immediate, and in a few days the corn will 
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disappear. 

5852. To Relieve Hard Corns. Bind 
them up at night with arnica, to relieve tho 
pain. During tho day, occasionally moisten 
the stocking over the com with arnica, if the 
shoe is not large enough to allow the corn 
being bound up with a piece of linen rag. 

5853, Remedy for Corns. Souk tho 
feet well in warm water, then with o sharp: 
instrument pare off as much of: the corn 
as can be doue without pain, and bind up the 
part affected, with a piece of linen or muslin 
thoroughly saturated with eperm oil, or, what 
is better, the oil which floats upon the eurfaco 
of sta fe kle of herring or mackerel. After 
3 or 4 days the dressing may be removed, and 
the remaining dead cuticle removed by scrap- 
ing, when the new skin will be found of a roit 
and healthy texture and less liable to the for- 
mation of @ now corn than before. 

5854. To Relieve Corns. Take o 
lemon, cut off a small piece, then nick it so 
as to let in the toe with the corn, tie this on 
at night, so that it cannot more, and in the 
morning you will find that, witha blunt knife, 
you may remove a considerable portion of the 
corn. Make two or three applications, and 
great relief will be the result, 

5855. Remedy for Corns, The pain 
occasioned by corns may be greatly alleviated 
by the following preparation: Into a 1-onnce 
phial put 2 drachms of muriatic acid and 6 
drachms of rose-water. With this mixture 
wet the corns night and morning for 3 days. 
Soak the feet every evening in warm water 
without soap. Put one-third of the acid into 
the water, and, with a little picking, the corn 
will be dissolved. 

5856, Liquid Solvent for Corns; 
Corn Solvent. A saturated solution of salt 
of tartar or pearlash. It iscommonly obtained 
by exposing the article, contained in a jar or 
wide-mouthed bottle, in a damp place, until it 
forms an oil-like liquid. 

5857. To Cure Bunions, A bunion is 
a swelling on the ball of the great toe, and is 
the result of pressure and irritation by fric- 
tion, The treatment for corns apellee also to 
bunions; but, in consequence of tho greater 
extension of the disease, the cure is more 
tedious. When abunion is forming it may be 
stopped by poulticing and carefully opening it 
with a lancet. 

5858. To Cure a Corn on the Sole of 
the Foot. A corn on the solo of the foot is 
usually difficult to cure, as the weight of tho 
body causes o constant pressure on it. Tho 
application of an ordinary corn-plaster, with a 
hole in the centre, will relieve the pressure 
from the corn, bnt it causes an inequality 
under the foot, ‘which is not only uncomforta- 
ble, but likely’ to produce ather corms. The 
following method never fails: Cut a piece of 
stout cardboard (or thin binders’ ) to fit 
tnside tho solo of the boot. This should be 
largo enough in every way to prevent it shift- 
ing under tho foot in walking. Next cut a 
ronnd hole in this iuner sole, exactly where 
the corn rests, the hole being rather larger 
than the corn.” This arrangement relieves the 
corn from pressure and allows of its rapid 
cure, at the same time affording instant relicf 
and freedom in walking. 

5859. To Cure a Disagreeable Breath. 
‘This most disa; ‘bie infliction may be alle- 
\vlatod or cured by tae cr Uther of tel fullows 
ing remedies, provided that the teeth do not 
require a dentist’s assistance. Chlorine wa- 
ter, as supplied by a good chemist, a table- 
spoonful to half a tumbler of water, to be 
used as 9 wash and gargle for the mouth; no 
harm will be done if a few drops are accident- 
ally swallowed in so doing. Charcoal in tea- 
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spoonful duses of the powder, or as charcoal 
bisenits, or the usc of prepared chalk as o 
tooth-powder. A frequent cause of foul 
breath is a torpidity of some of tho excre- 
tory organs, such as the skin, kidneys, bow- 
els, liver, langs. When these cease perform- 
ing their functions one of the others will be 
called upon to perform an extra office. In 
this way, when the bowels or skin become 
affected, the lungs, being an excretory organ, 
will be called upon to throw off an additional 
waste from the system. If so, the breath 
becomes tainted. “Should tho foul breath be 
depending upon the stomach, it must. be cor- 
reoted by some skillful physician. 

5860. Remedy for Bad Breath. Take 
of dry hypochlorite of lime, 3 drachms; dis- 
tilled water, 2 ounces troy. Triturate the 
hypochlorite of lime in a glass pestle and 
mortar; when the hypochlonto has been thor- 
oughly pulverized add a portion of the distill- 
ed water ; allow the mixture to rest until the 
liguid has become transparent ; then decant; 

fd a second portion of water, triturate and 
allow to rest, again decant; this process is 

ted a third time. The threo liquids 
which have been decanted are then mised, 
and 2 troy ounces of 85 per cent. alcohol, and 
4 drops oil of roses or some other essential oil 
are added. The solution thus prepared ma} 
be employed to remove the fetid odor whic 
is given off by the gums—an odor often due 
to disoased condition of tho tissues. To 
employ it + tea-spoonful is poured into a tum- 
blerful of water, and the gums aro washed 
with the mixture, employing for the purpose 
& sponge-brush. ‘The same preparation may 
be emp! jyed to remove the odor of tobacco, 
rinsing the mouth several times with water 
to which has been added a tea-spoonful of the 
liquid. Inasmuch as tho odor of the essential 
oil is gradually diminished in time, said dimi- 
nution taking place at the espenso of the 
chlorine of the hypochlorite, it is suggested 
that this inconvenience may be obviatcd by 
preparing the solution with water and the 
ypochlorite of lime, and kee} ing it in one 
bottle, while tho aromatic aleaho lic solution 
(prepared of 2 ounces of 85 per cent. aleohul 
and 4 drops of essential vil) is preserved in 
another, both being well stoppered, When it 
is desired to use the liquids, a half tea-spnon- 
fal of each of the solutions is poured into a 
lass of water, which is then employed as 
Seooribed above. 

5861. Remedy for Bad Breath. Tako 
5 to 10 drops hydrochloric acid in halt’ a tum- 
bler of spring Water, a littie lemon juice, and 
loaf sugar rubbed ou lemon peel to flavor it to 
suit the palate. Let this mixture be taken* 3 
times a day for a mouth or six weeks, and, if 
useful, then continued occasionally. ‘It is o 
pleasant refrizerant and tonic draught. 

5862, Remedy for Bad Breath. Bad 
or foul breath will be removed by taking a tea- 
spoonful of the following mixture after each 
meal: 1 ounce liquor of potassa, 1 ounco 
chloride of soda, 13 ounces phosphate of 
soda, and 3 ounces water, 

5863. Bad Breath from Constipation. 
When the breath is affected by constipation of 
the bowels, the following mixture will be 
useful: Take 4 drachbms Epsom sults, 8 
drachms tincture of columba, 6 ounces in- 
fasion of roses; well shake the phial each 
time you take the draught, which should be 
every other morning for a month or six 
weeks, a wine-glassful each time. 

5 To Remove the Smell of 
Onions from the Breath. Parsley eaten 
with vinegar will remove the unpleasant 
effects of eating onions. 

5865. To Correct the Odor of Decay- 
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ed Teeth. To correct the odor of decayed 
teeth, 2 drops of a concentrated solution of 
permanganate of potash may be used in a 
glass of water asa wash, or a few drops of a 
weak solution may be introduced in the 
cavity of the tooth ons small piece of cot- 
ton. (See No. 1701.) 

5866. To Preserve the Teeth and 
Gums. The teeth should be washed night 
and morning, a moderately small and soft 
brush being used ; after the morning ablution, 
pour on a second tooth-brash, slightly 
damped, a little of the following lotion: car- 
bolic acid, 20 drops; spirit of wine, 2 drachms; 
distilled water, 6 ounces. After using this 
lotion for 2 short time the gums becomo 
firmer and less tender, and fanpusiéy: of the 
breath (which is most commonly caused by 
bad teeth) will be removed. It is a great 
mistake to use hard tooth-brashes, or to brash 


the teeth until the gums bleed. (See Nos. 
1283, gc. 

5867, etic Pain-Killer for 
Acute Pain and Toothache. This is ono 


of the very best receipts for relieving 
acute pain and toothache. Laudanum, 1 
drachm; gum camphor, 4 drachms; oil’ of 
cloves, 4 dtachm ; oil of lavender, 1 drachm ; 
add these to 1 ounce alcohol, 6 drachms sul- 
phurie ether, and 5 fluid drachms chloroform. 
‘Apply with lint; or, for toothache, rab on the 
gums, and upon the face against the tooth. 

5868. jlake’s Cure for the Tooth~ 
ache. ‘Tako alum, reduced to an impalpable 
powder, 2 drachms; spirits of nitric ether, 7 
drachins, Mix, and apply them to the tooth. 
This is said to bo an infallible cure for all 
kinds of toothache unless the diseaso is con- 
neeted with rheumatism. 

5869. Chloral for Toothache. Dr. 
Page recommends chloral hydrate asa local 
application in cases of toothache. A fow 
grains of the solid hydrate introduced into 
the cavity of the touth upon the point of a 
quill speedily dissolves there; and in tho 
course ofa few minutes, during which o not 
unpleasant warm sensation is experienced, 
tho pain is either deadened, or, more often, 
effectually alluyed. \ second ‘or third a 

lication may be resorted to if necessary. 
Gori. Med. Journ.) 

5870, To Cure Toothache. To 1 drachm 
floxible collodion add 2 drachins carbolic acid. 
A gelatinons mass is precipitated, a small 
portion of which inserted into the cavity of 
an aching tooth invariably gives immediate 
relief. 

6871. Chlorate of Potassa as a Cure 
for Toothache. According to the experi- 
‘ence of eminent dentists, chlorate of potassa 
affords quick relief in toothache. If the hol- 
Jow tooth is in tho lower jav, a small crystal 
of this salt may be put in the cavity; but 
perhaps it is more advisable to use a solution 
of 1 part of the potasea in 20 of water, 

5872. .Paste for Toothache. Tako of 
root-bark of peliitory, 1 drachm; muriate of 
morphia, 5 grains; triturate until reduced to 
fine powder, then add, finest honey, 3 
drachms; cil of cloves (or of cajeput), 20 
drops; concentrated tincture of pellitory, 
a sufficient quantity to form the whole into a 
smooth paste. Vory effective. 

5873. Cure for Toothache. Take 
equal parts of burnt alum and salt. Satarate 
a piece of cotton, corer with the mixture, and 
put in the tooth. Ur saturate a small bit of 
elean cotton wool with a strong solntion of 
ammonia, and apply it immediately to the 
affectcd tooth. Immediate relief will be ex- 


perienced. 
’s Essence for the Tooth- 


5874. Perry’ 
ache, A concentrated tinctnre of pellitory 


Si} 


875. Pieste’s Toothache Essence. 
This is landanum mised with about twice its 
volume of liquor of ammonia specific gravity 
-960. Applied on lint, like other toothache 
nope ft often rapidly relieves the pain. 

. Cottereau’s Odontalgic Es- 
sence, A nearly saturated ethereal solu- 
tion of camphor, mixed with 75 to py its vol- 
ume of liquor of ammonia (specific gravity 
-880 to 882). A very useful preparation. 

5877. To Kill the Nerve of a Hollow 
Tooth. Take 4 drachm white oxide of ar- 
senic; 1 drachm sulphate of morphia; mix 
with 6 little creosote, and apply to the cavity 
of the tooth, previously cleansed. 

5878. Tooth Cements. These are pre- 
Perations for filling up cavities, cracks, &c., 

defective teeth, the object being either to 
restore or preserve them, or to cure or pre- 
vent toothache. (Sce Nos. 3549, &c.) 

5879. Diamond Tooth Cement. 
‘Take of anhydrous phosphoric acid in fine 

owder, 12 grains; puro caustic lime, fresh 
Parut ‘snd t& fino’ powder, 13 grainy) riz 
thom rapidly, by trituration, in a porcelain or 
der, in the dry state, as quickly as possible, 
on der, after 


being wall prossod) in the crack: or cavity of 
e 


moistened with a drop of water. 


ch it is applied, pro- 
vided they possess ordinary whiteness. To 
cause it at onco to imitate the color of the 
teeth, tho mixture may be rendered slightly 
sey by adding to it a mero trace of carbon, 
‘This may be donc by holding the pestle, used 
to mix the powders, over the flame of a can- 
dle or lamp, for an instant. A faint yellow- 
ish shade may be given to it by a trace of 
sulphuret of cadmium or a little yellow ochre ; 
and @ faint shado of red or flesh-color by a 
trace of jeweler’s Ban or peroxide of iron, or 
a very little light-red (burt yellow-ochre). 
This stopping, from its composition and other 
qualities, is, perhaps, superior to all others; 
but, except in the case ef olay. teeth, ita 
use reqhites somo degree of skill and expert 
ness, wuich is, ‘bowever; readily ‘aoquired. 

5880. Gutta-Percha Stop: for 
Teeth. This fs pure, uncolored, native 
gutta-percha. A small piece is softened in 
hot water, and at once applied. It answers 
well for filling hollow tecth with central 
cavities, and is efficient and durable. 

881. White Gutta-Percha. ‘The 
Journal of Applied Chemistry: gives the fol- 
lowing method of preparing this, for dentists’ 
use and for other purposes. 4 ounces of pure 
gutta-percha are digested with 5 pounds of 
methyl-chloroform until the solution is thin 
enough to pass through filtering paper, It ig 
then filtered (an additional pound of chloro- 
form will facilitate this), and should then be 
clear and nearly colorless. Alcohol is now 
added in sufficient quantity to precipitate the 
gutta-percha in a volnminons white mase, 
which is washed with alcohol, pressed in & 
cloth, ond dricd in theair. It must fually be 
boiled in water ina elain vessel for ‘halt 
an hour, and, while hot, rolled into sticks. 
Tha chlorofarm cou be separated from the 
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aleohol by adding water, and the alcohol 
recovered by distillation. ‘(See No. 1725.) 

5882. How to Fill or Plug Teeth, 
Ono of the most important points to attend 
to in filling or stopping tecth, is that each 
tooth must be thoroughly cleaned ont, and 
wiped perfectly dry, before inserting or ap- 
lying the cement, of whatever kind it be. 
Without careful attention to this matter, the 
cement will not adhere, or will soon become 
loose, and drop out or off, and the operation 
prove a failure. When a defective tooth is 
conveniently situated it may often be stopped 
by the party himself, by the exercise of a 
little skill and care, particularly if it be a hol- 
low gndsnithia clecily dented centeal cevicy: 
‘When tho reverse is the case, it is generally 
necessary that the operator should be a sec- 
ond party. A hollow tooth with a central 
and nearly circular hole in it may, in general, 
be effectively filled with a plug of dry soft 
wood, or of bone or ivory. If the hole be 
not round, it may be made so, Such stop- 
ping will often lost for years. 

. To Remove Tattoo Marks from 
the Skin. Inquiry is frequently made for 
methods for the successful removal of tattoo 
marks in the skin. ‘While these aro generally 
asserted to bo indelible, if produced by the 
insertion of sumo carbonaceous matter, a cor- 
respondent of the Chemical News says that 
the marks disappeared by being first, wel 
rubbed with o salve of puro acetic acid and 
Tard, then with a solution of potash, and 
finally with hydrochloric acid, 

6884. To Remove Freckles, If the 
exact cause of freckles were known, a remedy 
for thom might be found. A chemist in Mo- 
ravia, observing the bleaching effect of mer- 
curial preparations, inferred that the growth 
of a local parasitical fangus was the cause of 
the diseoluration of the skin, which extended 
and ripened its spores in the warmer season. 
Knowing that sulpho-carbolate of zinc is a 
deailly enemy to all parasitic vegetation (it- 
telf not being otherwise injurious), he applied 
this salt for tho purpose of removing the 
freckles, The compound consists of 2 parts 
of sulpho-cartiola) of zinc, 25 parts of dis- 
tilled glycorine, 25 parts of rose-water, and 5 
parts of scented alcohol, and is to be applied 
twice daily for from half an hour to an hour, 
then washed off with cold water. Protection 
against the sun by veiling and other means is 
recommended, and in addition, for persons of 
pale complexion, some mild ‘preparation of 


5885. To Remove Liver-spots, These 
sre well-defined, brownish blotches on the 
skin, and generally appear on the forchead. 
Notwithstanding their name, they do not 
always proceed from the liver alone, but usu- 
ally from soma derangement or unhealthy 
state of the internal organs. In the first 
place, the general health must be thurvuylly 
cared for, in order to have a fair prospect of 
suecess in any external local application. A 
pomade composed of 20 grains af snlphate of 
zine and 1 ounce elder-flower ointment should 
be applied overnight to the spot, entirely 
‘within its limits, and not on the surrounding 
skin. In the morning wash it off with white 
castile soap and water, and bathe it repeated 
ly during the day with a lotion composed of 
30 grains vilric wid und £ pice infin of 
roses. The spots should yield to this treat- 
ment in about 2 weeks, and their recurrence 
may by prevented by & regular uso of boras 
and glycerine lotion. (See No. 

5888. To Remove Birth-marks. Mir 
together, with frequent agitation. 1 part pure 
carbonate of potash, 4 parts rose-water, 2 
parts Hoffmann’s Lifo Balsam (900 No. 6112), 
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and 2 parts distilled water. 
mark twice a day, shakin, 
No. 5826.) 


before using. (Hager.) AG 

5887. To Di 6 Taste of Med- 
icines. Instead of attempting to flavor the 
medicine, or to remove the disagreeable taste 
from the mouth after taking the medicine, it 
is far more efficacious to prepare the mouth 
beforehand with some strong aromatic flavor, 
such as orange or lemon peel, or cachou aro. 
matise. (Seo No. 1336.) In preparing the 
mouth for bitters, liquorice is the only sweet 
that should bo used, all others creating a pe- 
calla cbaarecebla compound taste, 

. To Disguise the Taste of Cas- 
tor Oil. Castor or cod-liver oil may be taken 
with porter by pouring a little in the bottom 
of the glass, and then a little on top of the 
oil, but the best method of covering the nau- 
seous flavor is to put a table-spoonful of 
strained orange-juico in a wine-glass, pout 
tho castor oil into the centro of the juice, and 
then squeeze a few drops of lemon-jaico upon 
the top of the oil, and rub some of the juice 
on the edge of the glass, 

5889, French Method of Administer. 
ing Castor Oil to Children. Pour the oil 
into a pan over a moderate fir; break an egg 
into it, and stir up; wheu it is done, add a 
little salt or sugar, or some currant jelly. 
The sick child will eat it agreeably, and never 
discover the disguise. 

90. To Destroy the Taste uf Cas- 
tor Oil, A good way is to beat the castor 
oil with the white of an egg until both are 
thoroughly mixed. 

5891, to Disguise the Taste of Epsom 
Salts. Peppermint water almost prevents 
the nauseous taste of Epsom salts; a strong 
solution of extract of liquorice covers the 
disagreeable taste of aloes; milk, that of 
Peruvian bark ; and cloves, that of senna, 

5892, Agreeable Mode of Taking 
Senna. Dr. Linthner says that senna leaves 
(1 or 2 drachms to 1 or 2 cups of water) 
should be allowed to infuse all night in cold 
water. With the strained infusion coffee is 
prepared next morning, as if with water ; and 
an eperieny which does not taste of senna, 
and does not cause griping, is thus produced. 

5893. of Persons Appa- 
rently Dead from Drowning. The follow- 
ing rules for the restoration of persons appa- 
rently dead from drowning, aro Riven by Pro- 
fessor Benjamin Howard, of this city, and 
sanctioned by the Metropolitan Board of 
Health of the City of New York. 

I. Unless in danger of freezing, never move 
the patient from the spot where first rescued, 
nor allow bystanders to screen off the fresh 
sir, but instantly wipe clean the mouth and 
nostrils, rip and remore all clothing to a little 
below the waist, rapidly rab and dry the 
exposed part, and give two quick, smartin 
slaps on the stothach with your open hand. 
If this does not succeed immediately, proceed. 
according to the following rales to’ perform 
artificial breathing : 

II. Turn the patient on his face, a large 
bundle of tightly rolled clothing being placod 
beneath his stomach, and press heavily overit 
upon the spine for half a minute. 

TIL, Turn the patient quickly again on his 
back; the roll of clothing being so placed 
beneath it as to make the short ribs bulge 

rominently forward, and raise them a little 
igher than the level of the mouth. Lect 
some bystander hold the tip of the tongue out 
of one comer of the mouth with a ary hi 
kerchief, and hold both hands of the ih 
together, the arms being stretched forcibly 
back above the head. 

IV. Kneel astride the patient’s hips, and 


Apply to the 
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with your hands resting on his stomach, 
spread ont your fingers go that you can grasp 

1@ Waist about the short ribs. Now throw 
all your weight steadily forward upon your 
hands, while you at the same time squeczo 
the ribs deeply, as if you wished to force 
everything in the chest upwards out of the 
mouth. Continue this while you can slowly 
count—one—two—three; then suddenly let 
go, with a final push, which springs yuu back 
to your first kneeling position. Remain erect 
upon your knees while you can count—one— 
two; then throw your weight forward again 
43 before, repeating the entire motions—at 
first about 4 or 5 times a minute, increasing 
the rate gradually to about 15 times a minute, 
and continuing with the same resularity of 
time and motion as is observed in the natural 
breathing which you are imitating. 

¥. Continue this treatment, though appa- 
rently unsuccessful, for 2 hours, until the pa- 
tient begins to breathe; and for a whilo after 
this, help him by well-timed pressure to 
deepen his'first gasps into full, deep breaths; 
Sehile tho friction of tho limbs, which should, 
if possible, hayo been kept ‘up during the 
entire process, is now farther increased. 

VI. As soon as the breathing has become 
porfectly natural, strip the patient rapidly and 
completely. Wrap him in blankets only. 
Put him in bed in a room comfortably warm, 
but with a free circulation of fresh air, and, 
except for the administration of internal treat- 
ment, let him have perfect rest. Givo him a 
little hot bnandy and -water, or other stimu- 
lant at band, every 10 or 15 minutes for the 
first hour, and as often thereafter as may 
seem expedient 

Abstinence as a Cure for Dis- 
ease. Disease may often be cured by absti- 
nence from all food, especially if the disorders 
have been prod need by luxurious living and 
repletion. ‘The latter overtaxes nature, and 
‘it rebels against such treatment. Indigestion, 
giddiness, headache, mental depression, &c., 
are often the effects of greediness in meat and 
drink. Omitting one, two, or threo meals, 
allows the system to rest, to regain strength, 
and allows the clogged organs to dispose of 
their burdens. The practice of drug-taking 
to cleanse the stomach, though it may give 
the needed relief, always weakens the system, 
while abstinence often secures the samo result, 
and yet does no injury. 

805, Antidotes for Poison, It need 
hardly be said that medical assistance must 
be sont for at once; but, meanwhile, as it is 
of the greatest importance to administer some 
aid a3 soon as possible, the subjoined direc- 
tions may be followed. “When aay poisonous 
or other hurtful thing has been swallowed, 
take instantly half a glass of water—cold, not 
hot—put into it aheaping tea-spoonful of salt, 
and another of ground mustard; stir it renilly. 
or 4 times; if there is no salt at hand, use 
mustard alone; catch the patient by the nose 
and toss it down. The reason for using cold 
water is that, in the hurry, the water may be 
hotter than ‘thought for, ‘and may scald the 
throat, causing eventual, if not instant death. 
The salt and mustard make the specdicst 
emetic known, and are almost everywhere to 
be had in amoment. It brings up the con- 
tents of the stomach moro or less complete- 
ly. And for fear that some remuant may be 
Yeft, administer a cupfal of strong coffee, and 
then the whito of 2 or 3raw egas, either first, 
a3 may be the quickest had, because theso are 
two domestic articles which are found in 
every house, and nullify the effects of o 

tor number of virulent poisons than per- 
laps any other articles known. (Hall.) 
. Treatment in Cases of Poison- 
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ing. Dr, Hall says: Whatever is done must 
be done quickly. Tho instant o person is 
kuown to huvo swallowed poison by design or 
accident, give water to dnak, cold or warm, 
as fast a3 possible, a gallon cr more at a time, 
and, as fast as vomited, drink more; tepid wa- 
ter is best, as it opens the pores of the ekin 
and promotes vomiting, and thus gives the 
speedlest enre to. the poisonons article. If 
pains begin to be felt in tho bowels, it shows 
that part at Icast of the poison has passed 
downwards; then large and repeated injec- 
tions of tepid water should be given, tho 
object in both cases being to dilute the poison 
as quickly and as largely as possible. Do not 
wait for warm water—take that which is 


tho antidotes 
ular poisons They should, of 
course, be admi 

5897. 
Hydrochloric acid; nitric acid; oxalic acid 


(often mistaken for Epsom salts); acetic acid. 
For this form of poison, give quickly large 
droughts of chalk, whiting, magnesia, or ose 
and water, about a3 thick as cream; follows 
by albuminons diluents, such os milk, and 
whito of egg mixed with water. Or, if these 
cannot bo procured at once, warm water; 
and promote vomiting by the ometic recom. 
mended in No. 5895. 

6898. Antidotes for Arsenic. The 
first endeavor, ia cases of poisoning by arsenio, 
should be to remoxe, if possible, the poison 
from the stomach; for this purpose irene 
emetics or tho stomach-pump should be h. 
recourse to, after which the hydrated peroxide 
of iron in a dose thirty times greater than that 
of the poison may be administered. (See No. 
4155. 

5899, Antidotes for Baryta in all its 
Forms. Sulphato of magiesia (Epsom 
salts), sulphato cf soda (Glauber’s salts), or 
any alkaline cr carthy palpate: 

5900. Antidotes for Antimony, or 
Tartar Emetic. Administer large doses of 
warm water to induco vomiting (see No. 5896); 
give the powder of Pernvian bark, and, as 
soon as it can be prepared, the infusion of 
bark, which decomposes the tartar emetic. 

5901. for Alkalies, Soda, 
Potash, Amm: &c. Vinegar an 
ee aro the best antidotes for potash, 
and all other alkalino Polson. A glassful of 
water, mixed with a table-spoonfal of vine; 
or lemon-juice, should be given frequently; 
and in defect of these, simplo water, in such 
quantities as to cause vomiting. Emetics, 
and other irritating means, aro to be avoided. 
Olive oil may also be administered. 

902, Antidotes for Corrosive Sub- 
limate, or Calomel. The white of eggs 
beaten up with cold water is the best antidote 
for these. If oggs are not at once to be had, 
milk may be used with great success. Warm 
water should be given afterwards, to induce 
vomiting, also free purging in most instances, 

5903. Antidote for Corrosive Subli- 
mate. In case of poisoning by corrosive 
sublimate, if a doso of the hydrated protosul- 
pburet of iron (sce No. 4149) be administered 
it instantly renders the poison innocuous. 
This antidote is almost nseless unless taken 
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within 15 or 20 minutes aiter swallowing the 
poison. 


5904. Antidotes for Verdi and 
Sulphate of Copper. Tho treatment is 
the samo as for corrosive sublimate. (Sec 


No. 5902.) 
5905. Antidotes for Nitrate of Silver. 


Samo as for corrosive sublimato (see 3 
9902), with copious draughts of warm water 
aud salt. (Sce No. 5895.) 

5906, Antidote for Phosphorus. 
Same as for corrosive sublimate. (See No. 
5902.) Phosphorusis the priucipal ingredient 
used 11 tho manufacture of matches. 

5907. Antidote for Sulphate of Zinc. 
Solution of carbonate of soda; also cream, 
butter, and chalk, aro good antidotes for sul- 
phato ‘of zinc (white vitriol). Give water 
after tho antidotes, 

5908. Antidotes for Lead, Litharge, 
red lead, white lead, sugar of tead, and 
Coulard’s crtract, In the first stage, or the 
irritant form of injury, administer sulphate of 
magnesia, potash, or soda. ‘The phosphate of 
soda isa good antidote. When palsy super- 
yenes, tho regimen must be regulated care- 
fully. 

5909, Antidotes for Opium and its 
Preparations. Lmetics of the sulphate of 
zine, # drachm or 2 scruples; the stomach 
pump, or injections of tartur emetic, must be 
cmployed to bring away the poison. ‘The 
pationt shonld bo constantly roused by drag- 
ging about tho floor, throwing cold water in 
the face, and giving ammonia, assafrtida, and 
strong coffee, 

5910. New Antidote for Opium. In 
a aso of accidental poisoning by au overdose 
of morphia, the administration of 18 drops of 
Norwovd's tincturo of green hellebore was 
followed by a complete cure. The narcotic 
had obtained such mastery over the unfortu- 
nato patient that the pupils of the eyes had 
contracted, and the jaws had to be forced 
open to give the medicine, which was mixed 
with 2 ounces of brandy. All appearance 
of poisonous effects had vanished in an hour. 

5911. Antidotes for Prussic Acid. 
Small quantities of ammonia water diluted 
with 10 or 12 parts of water; also the fumes 
inhaled. Tho joint administration of carbon- 
ato of potash and sulphate of iron. This has 
been lately very strongly recommended. 
Cold affusion should be adopted in all cases, 
and is almost of itself o certain cure, if em- 
ployed before the convulsive stage is over: 
Tad it 4 often snocessul even during the 
stage of insensibility and paralysis. Artificial 
respiration should also bo attempted. Un- 
fortunately, the poisonous action of prussic 
acid is so rapid that life is usnully extinct 
before antidotes can Esopplien (See No. 5913.) 

6912. Antidotes for Strychnia and 
‘Nux-vomica, Evacuate the stomach with 
the stouuch ‘pump or emetics. (See No. 
5896.) No antidote is known. 

6013. Antidotes for Carbonic Acid 
Gas, When asphysia from the inhalation of 
carbonic acid gas occurs, the patient should 
be immediately removed into tbe open air, 
and placed upon his back with the bead 
slightly raised. Cold water shouid be dashed 
over the body, hot water applied to tho feet, 
and ammonia to tho nostrils. Brandy and wa- 
ter, and other stimulants, may be adminis- 
tered, Friction on the suzface of the body ig 
also recommended. If the patient has ceased 
to breathe, artificial respiration should be at- 
tempted. This may be donc by pressing 
down the ribs, forcing wp tho diaphragm, 
and then suddenly withdrawing the pres- 
ste, (See No. 5803, Rule ¥.) 

5914, Antidotes for Poisonous Mush- 
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rooms. ‘The best antidote tu poisonous 
mushrooms is tannin, or an infasion or de- 
coction of galls. A strong emetic should also 
be given to remore them from the stomach. 

5915. Antidote for Carbolic Acid. 
Dr. Crace Calvert states that the best anti- 
dote after the stomach pump is largo doses of 
olive or almond oil, with a little castor cil. 
Oil is a solvent, and consequently a diluent 
of carbolic acid, and may be used’ to stop the 
corrosive effect of the acid when the action 
on the skin is too violent. Dr. Husemann, of 
Gottingen, suggests, for connteracting its 
effects on the stomach, a new preparation 
which ho calls calearia caccharata (saccha- 
rate of lime), prepared by dissolving 16 
parts refined sugar in 40 parts water, and 
adding 5 parts slackedlime. Digest the mix- 
ture for 3 days, stir occasionally, filter, and 
evaporate to dryness. 

5916, Antidote for Poisoning by 
Chlorine, Chlorine gas is an irritative 
poison, and the-best antidotes are said to be 
ammoniacal gas, or the vapor of warm water, 
of wine, or of cther. The effects of chlorine 
have been known to pass off in the open air; 
leaving, in a certain instance, a violent cough, 
which disappeared in a few hours. 

e ’s Simple Stomach 
Pump. Attach 4 fect of india-rubber tubing 
to a stomach tube, fill both with water by 
simply dipping it in the liquid, end first, then 
compressing the clastic tubo between tho 
thumb and finger to kecp the fluid from run- 
ning out, introduce the stomach tube down 
the throat of the patient, lower the outer end 
of the elastic tube, and the contents of tho 
stomach pour outas readily as if from on open 
vessel, the rubber tube acting as o syphon. 
When the fluid ceases to flow, dip tho outer 
end of the tube beneath tho surface of tho 
water, elerato the vessel containing it above 
the level of the patient’s mouth, and tho stom- 
ach is soon filled; lower again the outer end 
of the tube and the stomach isemptied. This 
can, of course, he repeated as often as is ne- 
cessury. The advantages claimed for this 
simplo contrivance are, that it is of speedy 
and easy application, has no yalyes to becomo: 
obstrneted or deranged, and is far less expen- 
sive than a stomach pump. 

5918, Cure for Ulcers Caused 
Cyanide of Potassium. This substance is 
used in clectroplating and other arts, and 
sometiines occasions uleerson the hands. Pro- 
tosulphate of iron in fine powder, ground in 
raw Linseed oil, is recommended ‘by a prac- 
Yical man, a3 the most effectual application 
for relieving the pain and healing the sores. 

5919. Treatment for Hydrophobia. 
First dose, 1 ounce elecampane foot, boiled in 
1 pint milk until reduced to 4 pint. Second 
dose (to be taken 2 days after the first), 14 
ounces elecampane root in 1 pint of milk, 
boiled as the first. Third dose, the same a3 
the second (to be taken 2days after); in all, 
Bdoses. Mr, J. W. Woolston, a respectable 
citizen of Philadelphia, vouches for the above 
receipt. He says: “I hate known of its bein 
tried in one case, and no inconvenience has 
been felt. A friend of mine, of whom I 
obtained the receipt, knew of 20 instances 
where it was successfully given.” Wo give 
the above for what it is worth, but we have 
no great faith in it. 

920. Cure for Hydrophobia. Cut 
out completely the wounded part before the 

ison can be absorbed. It is recommended, 
in order to do this quickly and thoroughly, 
that a stick be whittled to a shape resembling 
adog’s tooth, and insertedinthe wound. This 
supports the and renders the cutting 
more easy and certain. This should be fol- 
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lowed by cauterization, either by the use 
of a hot iron, or some strong caustic substance. 

5921. To Remove the Virus in Hy- 
drophobia. Suck the bitten part well, spit- 
ting out the fuid obtained from the wound; 
then apply some strong nitric acid, or lunar 
caustic, and bind the part up as tightly as the 
patient can bear it. Only one cauterization is 
heeded. 

5922. Youatt’s Cure for Hydrophobia. 
Yount (the great horse doctor) says he has 
Deen bitten eight or ten times and. always 
cured himself by rubbing nitrate of silver in 
the wound. It should be applied as soon 
after the accident as may be. TE G weeks the 
virus ia disseminated through the system and 
then hope is gone. 

5923, Preventive of Hydrophobia, 
The production of profuse perspiration is 
sometimes of great use in preventing the bad 
effects of a bite, so it should be tried. 

5924. Bibron’s Antidote tothe Poison 
of the Rattlesnake. Iodide of potassium, 4 

rains; corrosive sublimate, 2 grains; bromine, 

drachms. 10 drops of this mixture, diluted 
with 1 or 2 table-spoonfuls of brandy, wine, 
or whiskey, constitute dose, to be repeated 
if necessary. It must be kept in glass-stop- 
pered phils, well secured, as the air will af- 

fect it. The salts may, in case of emergency, 

be first dissolved in a little water, before add- 
ing the bromine, as this dissolves them very 
slowly. This is a valuable remedy. Dr. 
Hammond, in speaking of the remedy, says 
that during a recent expedition to the Rocky 
Mountains, he had frequent opportunities to 
test its efficiency. The results wero satisfac- 
tory, and he thinks that, when taken in time, it 
may'be entirely depended upon in the poison- 
ous wounds of the rattlesnake. 

5925. To Extract the Poison from a 
Rattlesnake Bite, Tho most direct and 
efficient means of counteracting the absorp- 
tion of the poison is suction, and this is most 
effectually done by exhausting a cupping- 
glass over the wound. Tho cupping-glass 
must be applied as soon after the injury as 
possible, and kept exhausted until all danger 
has passed. It has been proved that the bites 
of meee both on man and animals, were ren- 
dered entirely harmless by the application of 


by theso glasses. 


5926. Cure for Snake Bites. Asmany 
as 4000 persons dic annually in British India 
and Burmah, from the effects of snake bites. 
The Inspector of Police to the Bengal Govern- 
ment reports that of 939 cases in which am- 
monia was freely administered, 702 victims 
have recovered, and in the cured instances, 
tho remedy was not administered till abont 34 
hours after the attack, on the average. In the 
fatal cases, the corresponding duration of time 
was 4} hours. 

5927. To Cure the Stings of Hornets, 
‘Wasps, Bees, and Spiders. Swelling may 
instantly be arrested by an application of 
equal pare common salt and bicarbonate of 
soda, dissolved in warm water, and well rab- 
bed in on the place bittenor stung. (See also 
No. 5929.) 

5928. Cure for Stings of Wasps, &c. 
Rub the part affected with a mixture of 1 part 
spirits of hartshorn and 2 parts olive oil. 

5929, To Cure the Bites of Insects. 
Dissolve 1 ounce borax in 1 pint water that 
has been boiled and allowed to cool. Instead 
of plain water, distilled rose-water, elder, or 
orange-flower ‘Water is more pleasant. The 
bites are to be dabbed with the solution as 
long as there is any irritation. For bees’ or 
wasps’ stings the borax solution may be made 
of twice the abore strength. 

5930. To Cure Poisoning by Poison 


GRANDDAD'S BOOK OF CHEMISTRY 


Ivy, Oak, or Sumach. Bathe the poi- 
soted part thoroughly with bot water, without 
soap. When dry, paint the place liberally, 2 
to 4 times a day, with feather dipped in 
strong tincture of lobelia, Avoid bringin, 
the tincture in contact with any fresh woun 
or excoriation. 

5931. Remedy for Poison Ivy, &c. 
In some cases, where lobelia (see last receipt) 
does not succeed quickly, an application, in a 
similar manner, of fluid extract Uf gelseminum 
sempervirens (Yellow jessamine) will rarely 
fail to cure. Both of these are excellent 
remedies, generally acting like magic. 

932, Remarks on Poison Ivy, &c. 
Poison ivy, &c., act very differently upon 
different people. Some People are entirely 
proof against its effects, and can, with im- 
punity, rub it on without any ill effect. 
Others’ are poisoned by simple contact with 
clothing that has touched it. This difference 
of susceptibility to the poison seems to apply 
equally to the remedies, as what will cure one 
person has little or no effect on another. 

5933, Applications for Poison Ivy. 
Yarions appitentions have been used for a 
Samo purpose; bathing tho parts with adecoc- 
tion of hemlock bong 8, or of oak leaves; or 
with a table-spoonful of’ copperas (sulphate of 
iron) in small tea-cupful of boiling water; 
or painting over with fresh lime-water; or 
rubbing wet ealt on the poisoned part: or 
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Tables of Weights, Mea- 
sures, &C. Tho following tables 
have been compiled for the purpose of aiding 
the reader to determine with facility, the 
relative values of different weights and mea- 
sures; and to furnish in a convenient group a 
mass of valuable information that would 
otherwise havo to be sought for in a number 
of volumes not ensy of access. Most of the 
tables havo been made expressly for this 
work, and all of them have been carefully 
recalculated, revised, and corrected by a com- 
petent mathematician. 

5935. Avoirdupois Weight is em- 
loyed for weighing all goods, except those 
for which Troy or Apothecarics weight are 
used. The ton is subdivided into hundred- 


weights, quarters, pounds, ounces, aud 
drachms. (See No. 6031.) Some goods are 
sold by the bundred-weight of 100 pounds, 


‘inst of the hundred-weight (cwt.) of 112 
pounds; a ton composed of 20 hundreds 
wonld then contain only 2000 pounds. The 
pound syoirdupois consists of 7000 Troy 
ins. ‘The drachm avoirdupois is therefore 
.34375 Troy grains, The standard avoirdu- 
pois pound of the United States is the weight 
of 27.7015 cubic inches of distilled water, at 
39,88° Fabr, the barometer being at 30 inches. 
a. 


u 3 
0 = 35,440 =. 573,440 


bathing the parts affected freely with spirit of Lied 
nitre, “If the blisters ‘be Drei eer ney bo Gees 
allow the nitre to penetrate, more than a sin- 16 
ele application ig rarely necessary. Tt wil 
scarcely be possible to fail in finding, in one i i : 
or other of the remedies here given, & means 5936. madevalears of Avoirdupals 
of cure suited to the party affected. ifvto 
5939, Decimal Equivalents of Ibs., ars., and cwt. 

qr. tbs. owt qr, Ibs. owt. art. Ibs. owt. qrs. Ibs. cwt. 

0 Ob=.0044 1 0=.25 2 O=.5 3 O=.75 

0 1.0089 1 1.2580 Seedy 3 1 17589 

0 2 0178 1 2 (2678 2 2 5178 3 2 (7678 

0 3 10268 1 3 2768 2 3 15268 3 3 17768 

0 4 0357 1 4 «2867 2 4 «5357 “3 4 7857 

0 5 0446 1 5 .2946 2 5 5446 3 5 .7946 

0 6 .0535 1 6 .3035 2 6 8535 3 6 .8035 

0 7 0635 1 7 13195 2 7 [365 3 7 e195 

0 8 ‘o7t4 1 8 [3214 2 8 ‘S714 3B lead 

0 9 .0803 1 9 = .3303 2 9 .5803 3 9 .8303 

0 10 0892 1 10 ‘3392 2 10 ‘bee 3 10 ‘e392 

0 11 0982 1 iL = .3482 2 11 .5982 3 11 =.8482 

0 2 1071 1 12 3571 2 12 6077 3 12 8571 

0 13 1160 1 13 ‘3660 2 13.6160 3 13. 18660 

0 14 ~.125 1 14 375 2 14 625 3 14 «875 

0 15 11339 1 15 [3830 2 15.6339 3 15 

0 16 1429 1 16 .3929 2 16 .6429 3 16 AQ 

Oo 17.1518 1 17 «4018 2 17 ~«.6518 3 17 «9018 

0 18 1607 1 18 4107 2 18 16607 3 18 ‘9107 

0 19 1696 1 19 14196 2 19 [6696 3 19 (9196 

0 20 11786 1 20. 14286 2 20 ‘6786 3 20 ‘9286 

0 21 1875 1 21.4375 2 2 .6875 3 21 .9375 

0 22 ‘1964 1 22 14464 2 2 6064 3 22 ‘9464 

0D Wx 12 4554 2 2 .7054 3 23 9554 

0 2 2143 1 24 14643 2 24 (7143 3% (9643 

om wy 1 3 4732 2% 7232 3 2 .9732 

0 26 2921 1 2 4m 2 26 .7321 3 26 .9821 
1 Oo 27  .24i1 1 2 .49i1 2 2 7A 3.27 «9911 


DICK'S ENCYCLOPEDIA 


1D. = 1 3H 
5987. Value of Avoirdupois Weight 
in Apothecaries Measure. 


2 
Lponnd =15 2 53,3622 
lounce = 7 40.8351 

5998, Value of Avoirdupois in Apo 

ghecarles Weight. 
Avoirdt is. pot ies. 
sh pes SG. 
4 2 0 
7 <0. 19) 
1 7 


In the now British Pharmacopoia the weights 
are expressed in pounds, ounces, and grains 
avoirdupois. (See No, 6031.) 


6941. Avoirdupois Weight Expressed 


pene in Grams. 

v0) 2. 

1 Ton 1.016 Milliers 
1Cwt. 5.080 Myriagrams 
1 Quarter 1.270 Myriagrams 
1 Pound 4.535 Hectograms 
1 Ounce 2.834 Dekagrams 
1 Drachm: 1. 


a7 
5942. Troy We: nts used by jewelers 
for weighing gold, silver, platina, and all 
precious tones except the diamond; and is 

e weight adorted by the mint. The pound 
Troy contains 5.760 grains. 


a Ounces. Pi hts, Grains. 
a I ee Gre 
is 20 = 480 
1 = 24 
1 

5043. Diamond Weight. Diamonds 


are weighed by a separate method ; the carat, 
oqulvalent to 3.2 grains Troy, is thus subdi- 
vided. 


Carat. = Grains. Parts. ‘Troy Grains. 
6 3.2 


lm 4s i 
Rts 
6944, Troy Weight Compared with 
Avoirdupols. a 
. o,, Arolxtapots. 
13 2.65 
1 155 
5045, Equivalents of Troy in Apoth: 
he uivalents of e- 
cas caries Wei; at a 
i 3° 9D Gr 
sl 0 0 0 
1 0 0 0 
1 4 


1Grain = 


6946. Troy 


Gros.” 
= 373.202, or 3.732 Hectograms 


1 
‘Weight essed in 
ight Exp: 


31.100, or 3,110 Dekagrams 
1 


555 
1 Grain = — .0648, or 6.48 Centigrams. 
5047. Approximato Valucs of Troy 


Metrical Weight. 
aight. Weight. ‘Measure. 


1 5 
Assayer’s Gold Weights, The 


richness or purity of gold is expressed in 
carats. Pare gold is spoken of as containing 
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24 carats, of 12 grains each; and any sample 
8.3, or any other rete 

parts of pure gold, in 24 parts, is said to be of 
Tn the process of assay- 

, the real quantity taken is very 
small, generally 6 or 12 
termed the “assay pound. 
goudiyided into 24 Raed and each carat into 
assay and each’ grain into quarters. 
eras y pound is only 6 grains, the 

juarter of the aasay grain will only weigh the 
y of 8 ain: hence the most accurate eystem 


containing 12, 1 


fo many carsts fine. 
ing gold, 


When 


wei; 


6949. Assayer’s Silver Weights. The 
richness or purity of silver is either expressed 
in pennyweights or ty. 
case, it is supposed that the mass of silver to 
be examined consists of 12 equal parts, called 
pennyweights; so that if an ingot weighs an 
ounce, each of the parts will be y' of an 
ounce, Hence, if the mass of silver be pure, 
it is called silver of 12 pennyweights; if it 
contain yy of its weight of alloy, it is called 
silver of 11 pennyweights; if py of ita 
weight be alloy, it is called silver of 10 penny- 
weights; and so on in proportion for other 
jualities. It must be observed here, that 

 assayers give the name pennyweight to a 
weight equal to 24 real grains, which must 
not be confounded with their ideal weights. 
‘The assayer’s grains are called fine grains. 
An ingot of fine silver, or silver of 12 penny- 
weights, contains, then, 268 fine grains; i 
this ingot contin xty of selene said 
to be silver of 11 pennyweightsand 23 grains; 
if it contain yt, of alloy, it is said to be 


roy 
ounces, 

1 

2 

3 

4 

5 

6 
175 Troy ounces are ¢ 
‘Troy. Avoirdupois. 
ib tb Oz. Gr. 

1 = 013 72h 
2 110 145 
3 2 7 217} 
4 3 4 290 
5 4 1 362} 
6 4 14 435 
7 5 12 70 
8 6 9 142) 
2 7 6215 
10 8 3 287k 
i 9 0 360 
12 9 13 4324 
13 LO 11 67; 
4 — 11 8140 
15 = 12 6 2194 
16 = 13 2 285 
V7 = 13 15 3574 


division of tho Tro) 


drachms, scruples, an 


ing must be adopted. 


1000 = 822 13 3124 
5951. Apothecaries Weight is a sub- 
pound into ounces, 
grains. It is used in 
compounding medicines, and is the officinal 
standard of the U. S. Pharmacopaia. 


5952. Apothecaries weir Compared 


with Avoirdupois ‘ight. 
Apothecaries. Avoiedapoie 
1 Pound 130 2.65 
1 Ounce 1 1.55. 
1 Drachm 2.19 
1 Scruple = 0.73 
5953. Apothecaries Weight Compared 
with Troy Weight. 
‘Troy. 
Lb, Oz. Dt Gr. 
1 Pound 190255050 
1 Ouneo 17 0gan0! 
1 Drachm a2 18 
1 foruple = 20 
5954. Value of Apothecaries Weight 
in Apothecaries Measure. 
Weight CE | 
1Pound = 12 5 7.2238 
1 0 25.6020 
0 1 3.2002 
iScruple = 0 0 21.0667 
1 Grain = o oO 1.0533 
6955. Apothecaries Weight Exp 
2 Gre HL 
3. lectograms 
0 Dekagram: 3 
biracod 
Centigrams. 


or Wine Mea- 


83° Fahr., the barometer being at 30 
inches, and is equivalent to 252.693 Troy 
grains, ‘A grain measure is the capacity or 

alk of o grain of water weighed at its maxi- 
mum density; a grain measure of any fluid, 
therefore, weighs more or less than a grain, 
according as its specific gravity is greater or 
less than water at standard temperature. 
Cong. O. TR cabte tnchea. 


are measured by means of 
glass vessels having a grad- 
uated scale engraved on 
their sides. Thoso aro of 
different capacities, tomea- 
gnre 8 ounces, 2 ounces, 1 
ounce and 1 drachm re- 
spectively; the scale of 
cach being’ graduated to rc- 
present the aliquot parts 
‘of their respective capaci- 


ties. 


arta 
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figures on the left of the graduated scale de- 
note ounces, and those on the right, drachms; 
the first ounce being divided into quarters of 
2drachms each. No, 2 is a 2-ounce measure, 

nce being divided into 
3 and 4 are 1 ounce and 1 
hm measures respectively; the former is 
uated in drachms, the first of which is 
ided into halves; the latter is marked in 
divisions of 5 minims each, 


Imperial Measare, 


Bewsure, Pinte, Flox Fi.dr, Minims, 
1Gallon'— .s1 Imp. Gallon, or,6 13° 2) aS 
1 Pint ‘eau Bint, or, 188 A788 

0039 o, kG 


29 Mini oF, : ioe 
5959. Apothecaries Measure Expressed 
in Litres. 
1 Gallon = 3.78515 Litres. 


1 Pint 
1 Pluid ounce 


4.73143 Decilitres 
2.95715 Centilitres 

1 Fluid drachm 3.69644 Millilitres 

1 Minim 06160 
5960. Value of Apothecaries Measure 
in Avoirdupois Weight. 
1 Gallon = 8.332698 Pounds 

1 Pint 1.041587 Pounds 

1 Fluid Ounce = 1.041587 Ounces 
5961. Value of Apothecaries Measure 

in Troy ‘Weight, 


Apothocarten y Weight. 

feasure. Lhe. Ox. Dwt. Grains. 
1 Gallon 10 1 10° 8.88 
1 Pint 13 3 1911 
1 Fluid Ounce 18 23.69 
1Flaid Drachm 2 8.96 
1 Minim = 95, 

5962. Value of Apothecaries Measure 

in Apothecaries Weight. 

Measure. th33OGrains Grains 

1Gallon 140 8.88 

1 Pint 31111. 

1 Fluid ounce 7115. 

1 Fluid drachm = 2 16. 

1Minim 


5963. 


Pinch (of leaves 

Handful 

5964, Si and Abbreviations Used 
in Medical Prescriptions. 

- Recipe. : 


and flowers) 
“ “wy 


-. Pint 

- Fluid Ounce 
-Fluid Drachm 
--..-Minim 
-Small paper 
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Strength of Doses at Different 


5965. 
Ages, The following gradations for doses of 
medicines apportioned to the age of the 
patient were originally drawn up by Gaubius. 
Under § year yy of a full dose, 
ee 


te eto 2 
te Steg “ 
“ope ¢ “ 
w ya ft “ 
«99 “ 
Above 31 “the fal doce, 
63 
“ae “ 
« 100 « “ 
Dr. Young gives tho following simple for- 
mula: For children under 12 years, the doses 


of most medicines must be diminished in the 
prvporion of the age to the age increased by 
2. Thus, at 2 years, the dose will be + of 
that for an adult) viz: 
2 


2+ R=} 

Sex, temperament, constitutional strength, 
and the habits and idiosyncrasies of individ- 
uals, must be taken into account. Nor does 
the same rule apply to all medicines. Calo- 
mel, for instance, is generally borne better by 
children than by adults; while opium affects 
them moro powerfully, and requires the dose 
to be diminished considerably below that in- 
dicated above. 

5966, Liquid Measure, This is used 
for all iauids which aro sold by measure. The 
United States Government standard gallon, 
adopted by the Treasury Department in 1832, 
has a capacity of 231 cubic inches, and con- 
tains 58,372.2 troy grains of distilled water, 
at 39,83° Fahr., the temperatare of its max- 
imum density. 


= = 8 = 2 = 31 
1 = 2 = 6 = 67.75 
1 = 4 = 28875 
l= 72175 


A Barrel contains 314 gallons. 
‘ATierco aoe 
‘A Puncheon “2 tierces, or 84 
‘A Hogshead “2 barrels, or 63 


‘A Pipo “Qhogsheads, or 126 
A Tun “Qpipes, ‘or 52 
6967. Liquid Measure Compared 


with Apothecaries Measure. The gallon 


and pint are the same in both measures. A 
liquid gill contains 4 fluid ounces, or 32 fluid 
a » or 1920 miuims. 


Lit 
1 Gallon = 3.785148 Litres 
1 Quart = 9.46287 Decilitres 
1 Pint 4.73143 ~ 
1Gill 1.18286 ee 
5970. Measure. The Winchestet 


bushel, formerly used in England, contained 
2150.42 cubic inches; this was superseded in 
1826 by tho Imperial bushel of 2218.192 
inches, or 80 pounds of distilled water at 62° 
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Fahr., and the barometer at 30 inches. In 
the United States, the Winchester bushel of 
2150.42 inches has been generally adopted. 
which holds 7.627413 pounds of distilled 
water at 39.83° Fahr., the temperature of its 
maximum density, and 30 inches barometrio 
pressure. In New York the bushel is de- 
clared to contain 40 pounds distilled water at 
its maximum density, under the mean pres- 
sure of the atmosphere at the level of the 
sea. This would make the New York bushel 
contain 216.128 cubic inches, somewhat less 
than the Imperial bushel, owing to the differ- 
ent standard of temperature of the water. 
The “small measure” used in the markets 
should contain 2 quarts, or ¢ peck. 


tty i 
Quarter, Busbels, Pecks. Quarts, 
1=8 256 


Capac 
Tints, Cutie laches. 
12 = 17203.36 


1 Peck 
iB 


5072. Relative Value of United States 


‘Dry Measure and Imperial Dry Measure. 

Uolted States. Imperial. Aaah. Pecks Gaia Pinte 
96945 quarter, or 7 3 0: 

-96945 bushel, or 3 1 6.04 

= 96945 peck, | or 1 7.51 

gallon, or 1.94 

96945 pint, | or 97 


weight or measure are also sold by 
the quantity being different for different arti. 
cles. The meigats are here given. For rice, 
600 pounds. Flour, 196 pounds. Powder, 25 
pounds. Corn, as bought and sold in Ken. 
tacky, Tennessee, é&c., 5 bushels of shelled 
corm. As bought and sold at New Orleans, o 
flour-barrel full of ears. Potatoes, as sold ‘in 
New York, a barrel contains 2} bushels. Pork, 
a barrel is 200 pounds, distinguished in quality 
by “clear,” “mess,” “prime.” A barrel of 
beef is the same weight. 


5974. Weight of a Bushel of Various 
Commodities. The term bushel is also ap- 
plied to a certain arbitrary weight varying 
with different articles. Wheat, beans, pota- 
toes, and clover seed, 60 pounds to the bushel. 
Corn, rye, flax-seed, and onions, 56 pounds, 
Corn on the cob, 70 pounds. Buckwheat, 52 
pounds. Barley, 48 pounds. Hemp seed, 44 

ounds. ‘Timothy seed, 45 pounds. Castor 
Beans, 46 pounds. Oats, 35 pounds. Bran 
20 pounds. Blue grass seed, 14 pounds. 

5975, Lineal or Long Measure. The 
standard of linear measurements, by which 
all measures of capacity are also regulated, is 
derived from the length of a pendulum vibra- 
ting seconds in a vacuum, This, in the lati- 
tude of London, -is equal to 39.1393 inches, 
and in the City Hall of New York, 39.1013 
inches. 

By scientific persons, parts of an inch are 
represented by a decimal fraction, but for me- 
chanical purposes the inch is divided into a 
half, quarters and eighths. 


Mile. Portonge Roda Yards. 
1=8 = 220 = 1760 
l= 40 220 

1= 54 
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5976, Long Measure Expressed in 
Metres. 
Metres. 


1.609 Kilometres 


5978. ‘Value of 
Inches and Feet in 
in French Metres. | French Metres. 
Inches. Millimetres.| Inches. 
parr = 
+ 
a 
2 
3 
+ 
+ 
+ 
2 
+ 
+ 
+ 
1 
t 
3 
i 
o 


5979. Decimal Equivalents of Fractional 
Parts of an Inch. 


Parts of 
an Inch, 


two series of numbers, viz.: from 1 to 13 and 
1 to 15. 


GRANDDAD'S BOOK OF CHEMISTRY 341 


5987. To Find the Square Surface or 
9 Area of a Circle. Square the radius (half 
the diameter), and multiply that by 3.14159; 


5982. Square or Superficial Measure, 
Acro, Rooda poles. Yards. ot 


Fe Inches. 
160 = (3,560 


ean ‘aGq_ for small calculations 3} is nearly the same a8 
3 199g 3.14159. Thus, to find the area of a circle 
1 = “gag Whose diameter is 8 feet: ‘The radius is 4 


feet, this squared is 16; then 16 times 3.14159 
is 50.265 square feet. If the diameter is 8 
inches, the area would be 50.265 square inches. 


09289 x 
losis = 0s 
5984. Government Land Measure. 
A ‘Township—36 sections, each a mile square. 
‘A Section—640 acres. ‘A Quarter Section, 
half a mile square—160 acres. An Eighth 
Section, half a inile long, north and south, 
and a quarter of a mile wide—80 acres. A 
Sixteenth Section, a quarter of a mile square 
—40 acres. The Sections are all numbered 
one to thirty-six, commencing at the northeast 
corner, thus: 


Nw | Ney 
6| 5 45] 5:3) ||) Ba 
yw]s 
7 | 8 | 6 | to] 42 | 39 
1s | 17 { 16°] 15 | 4 | 13 
19 | 20 | a1 | 2 | 23 | % 
2 5 Example. To find the square feet in a 
30 | 9 | 28 26 | 5 | board 144 feot long and 94 inches wide. 
a! —-- ‘The decimal in the table opposite 9} inches 
s2 | 93 | 34 | 35 | 36 Multiply by 144 
@ Sections aro all divided tn quarters, 30832 
hare named by tbe cardinal points, as in 7708 
section 1, The quarters are divided in the 3854 
same way, —— 
“School Section. Answer 11.1766 feet, 
Or about 11} feet. 
5985. Decimal Equivalents of the Divisions of a Foot. 
| 0 1 Sat Es alike 6 a 8 9 | 10 
| 416665 83333) 
aK 142187 | 50521 83854 || 
4 142707 | {51041 124374 | 92708 
: 43208| £51562) 184896 | 93229) 
iy 43759] 185416 
144270] (52604 85937 
44791 | 53125, 186458, 
145312| .53646| 186979} 
146833 | 54166} 187600) ' 
146354] (54687 |. "88020 
148875 88541) ' 
147395} 155729): “g9062) ' 
“ -47916| 56250) . -89583 | . 
\ ‘BIT7L 48437) 56771 ‘90104 |:98437 
% 123058 | {32202 | 748058 | {57292 | 190695 |‘ 
+3]-07813 |:16146 | 24479 | 32813] . 149479 | (57813 | ‘9146 


To nse the above table—suppose it is re- 
aired to find what decimal of a foot is equiv- 
jent to 8 inches—look for the column headed 
8, and the figuros at the top of that column, 
66666, is the decimal required. Again, to find 
the decimal of a foot equal to 5% inches, look 
in the column under figure 5, run the finger 
down that column until it is level with the 
i (marked on the left side of the table); the 
igures .47916 give the decimal required. 
5986. To Find the Square Feet in 
Boards, Multiply the decimal in the table, 
corresponding to the width of the board, by 
the length of the board in feet. 
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5988. Table Showing the Square 
Inches Contained in a Circle from Ten 
to Seventy-Three Inches in Diameter. 


‘Diameter ‘Diameter 
jof Circle. of Circle. Inches. 
10 42 1388.59 
iL 43 1452.20 
2 44 1520.53 
13 45 1590.43 
14 46 1661.91 
15 47 1735.00 
16 48 1809.56 
17 49 1885.74 
18 50 1963.50 
19 51 2042.82 
20 52 2123.72 
21 53 2206.19 
22 54 2290.23 
23 55 2375.83 
24 56 2463.00 
25 57 2551.76 
26 58 2642.00 
aA 59 2734.00 
23 60 2827.44 
29 61 2922.47 
30 62 3019.00 
31 63 3117.25 
32 64 3217.00 
33 65 3318.31 
34 66 3421.20 
35 67 3526.66 
36 68 3651.69 
37 69 3739.29 
38 70 3848.46 
39 7 3959.20 
40 72 4071.51 
41 1320.26 73 4185.40 


‘The area may also be obtained by oltipy- 
ing the square of the diameter by 7854, This 
method is deduced from the first one, and is 


7854. 
1 pose: To znd the feta of G aera 
lelogram or Square. Multiply tho lengt 
of one sido by the perpendienlar height. 
To tbat the are: ¢ a Tri- 

le, Multiply the base by 4 the perpen- 
dieelar height. x bs, to find the area from three 
sides given, from the half sum of tho three 
ridoa subtract each side separately ; multiply 
the half sum and the three remainders to- 
gether, and lie syuure rvot of tho product 
will be the area. 

6991. To Find the Area of a Tra) 
roid, Multiply tho sum of the two parallel 
sides by 4 the perpendicular height. 

5993. To id the Area of a Sector 
of a Circle. Multiply the radius of the cir- 
cle by 4 the arc of the sector. 

5093. To Findthe Area of a Segment 
of a Circle. Find the area of a sector of 
circle having the same arc, and deduct the 
triangle formed between the two radii and the 
chore of the are. 

5994. Cloth Measure, used for measur- 
ing dry goods. 

Yard. ‘Quarters. 


‘Natls. Inches, 
x = 4 = 16 = 36 
l= 4 9 
= 


1 
The height of horses is measured by the 
“hand” of 4 inches. 
5995. Gunter’s Chain. This is the 
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measure generally adopted in land surveying, 
is 22 yards in length, and contains 100 links, 
each link, consequently being 7.92 inches 
long. The length of the chain was fixed at 
22 yards, because a square whose side is 22 
yards (1 chain) contains exactly ;; acre; in 
other words, @ seotengalae, plot of ground 1 
chain in width and 10 chains in length con- 
tains an acre. 80 chains make 1 mile in 
length; and, consequently, & square mile 
contains 640 acres. For surveying and laying 
out plots and building lots, a chain of 50 feet, 
or ono of 25 feet (the waual frontage of a lot} 
is usually employed by surveyors. 

5996. Cubic or Solid Measurement. 

fard. reat. Inches. 
1 = 46,656 
L 1,728 

5997. American Cord-Wood Measure. 
‘Timber is measured by the ton of 50 cubic 
feet of rounc, or 40 cubic feet of hewn tim- 
ber. Cord-wood is measured by the cord, 
which consists of a pile 8 lineal feet long and 
Affect high; and, as the wood is reckoned to 
be 4 feet in length, contains 128 cubic feet. 
A stick of cord-wood should measure 4 feet 4 
inches from end to end, to compensate for the 
slope or bevil of the cut, and provide for an 
equivalent of 4 feet of solid wood. The con- 
tents of each lineal foot of the length of the 
pile is called a cord foot, and contains one- 
vighth part of a cord, or 16 cubie foct. A 
New York load of wood is one-third of a 
cord. 

A shipping ton contains 42 cubic fect. 

‘Also, the cubic foot being considered unity, 


or La eylinder L foot in diameter and 1 foot 
in length = 7-04. 
A sphere L foot in diameter = .5236. 


Acono 1 fovt in diameter at the base and 
1 foot in height = .2619. 
5998. Cubic Measure in Cubic Metres. 


1 Yard = .76450 Cubic Metres 
1 Foot 28,31486 Cubic Decimetres 
1 Inch = 16.38591 Cubic Centimetres 


6999. Table of Solid Feet reduced to 
Solid Inches. 
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6000, Measurement of Stone and 
Brick-Work. 


1 Perch, Masons or Quarrymen's Measure. 


1G4 feet long, B 
1G inches wile, § = { 2 cabin etre be 


134 noes 

1 | feet long, eye eas 

1s inches wide, § = {2475 enbio feet. To 
2" high § be measured in pile. 


1 cubie yard = 3 fectx3 feetx3 feet = 27 
cubic feet: The cubic yard has become tho 
standard for all contract work of late years. 
Stone walls less than 16 inches thick ‘count 
as if 16 inches thick to mason; over 16 inches 
thick, each inch additional is measured. 


‘Thickness of 
4 inches. 


‘To pave 1 sq. yard on flat requires 41 bricka 
aa brielenteer ste pak Gi Lt 


ge 

6001. To Find the Cubical Contents 
ofa Cylinder. J'ind the area of tho circular 
end, as directed in No. 5987, and then multi- 
ply tho area by tho length’ of the cylinder; 
the product will be the cubical content. The 
samo denomination of measurement must be 
adhered to throughout the calculation, as, if 
the diameter or arca is in inches, the length 
must be in inches. Thus: to find the cubical 
content of a cylinder 8 inches in diameter 
and 3 fect long; wo find in No. 5987 that the 
area of a circle 8 inches in diameter is 50.265 
equare inches; multiply this by 36 inches (3 
feet reducod to inches, the samo denomination 
‘as the given diameter), and the product is 
ete cubic inches, or 1 foot, 81.54 cubic 

ches. 

6002. Table of Spherical Contents, 
&c, This tablo shows tho relative propor- 
tions between the diameter, surface, and 
capacity (or cubical contents) of spheres. 


Feet. Inches. | Feet. Inches. | Feet. Inches, Diameters. | Surfaces. Capacities. 

Q= 3456 6 ==117504 1 3.141 523 

3 5184 69 119232 2 12.567 4.188 

: Riel t | Be | ie 

7 

6 10368 72 124416 5 78.540 65.45 

7 12096 73 126144 10 314.159 523.6 

8 13824 74 127872 15 706.9 1767.1 

9 15552 75 129600 20 1256.6 4189. 

10 17280 76 131328 25 1963.5 8181. 

11 19008 77 133056 30 2827. 14137, 

i ope ge 2 

464 7 12 

14 24192 80 138240 6003. To Find the Cubical Contents 
15 25920 81 139968 of or Other Round Timber. If 
16 27648 82 141696 1@ spar or timber were the samo thickness 
17 29376 83 143424 through its entire length, the diameter of all 
18 31104 84 145152 parts would be the same, and one measure- 
19 32899 85 146880 ment would suffico to obtain the correct 
20 34560 86 148603 | diameter; its cubical contents could then be 
31 36988 87 150336 | found in the samo way as for a cylinder; but 
2 38016 83 152064 | this is hardly ever the case, as the thickness 
93 sored | 66 £9 153792 | oF diameter is different in every part. If the 
24 41472 | 57 90 1s5520 | Spar tapers regalarly from one end to the 
552420000 | 8S Ot is7edg | other, measure tho diameter at each end, add 
26 44928 | 50 92 158976 | the two measurements together, and divide 
7 ass. | 60 93 100704 | their sum by 2; this will give the arerage 
oa area | At 94 169432 | diameter. A piece of timber of irregular 
29 50112 | 62 93 164160 | thickness must be measured in portions, 
30 51840 | 63 96 165888 | Ach portion extending as far ns tho tapering 
31 sasea | 64 9 167616 | #8 regular, and tho contents of tho different 
32 85006 | 65 98 1 portions added together to the couteuls 
mo Brtedy |'6e 104g: |'-00 vagiore|| a Sie MPule: | Hevieg etiatned the suavech 
34 58752 | 67 11776 | 100 172600 | ‘iameter in inches, Jook for it in the next 


table, and opposite it, in the next column to 
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the right, will be the contents in feet of 1 
foot of timber in length; multiply this by the 
length of the timber in feet, and the result 
wi'l be the contents of the whole. 

Thus, to find tho contents of a 16-foot log 
whose average diameter is found to be 13% 
(that is, 13.5) inches, wo find the figures on 
tho next right hand column in tho table are 
99; this means that a log 1 foot long and 134 
inches in diameter contains .99 or yyy of a 
cubic foot. Multiply this .99 by 16, the 
length of tho log in feet, and we got 15.84, o 
about 153 cubic feet, which is tho contents of 
the wholo log. 

About 10 per cent. should be deducted 
from the results given in the table when 
toll is charged on rafts of spars or logs, for 
the reason that many sticks of timber taper 
suddenly, and others are unequal in diameter 
when the average is taken, 


Diameter Diameter Contents. 
Inches. Inches. | 1 foot long. 

4. 27.5 4.12 
5. 28, 4.28 
6 28.5 4.43 
cf 29 
75 29.5 
8. 35 30. 
85 39 30.5 
9. M4 31. 
95 49 31.5 

10. ‘85 32, 

10.5 60 32.5 

uu. 66 33, 

15 2 33:5 

12 719 uM. 

125 85 34.5 

13. 2 35. 

135 99 35.5 

14. 107 36, 

145 LIS 36.5 

16. 1.23 37. 

15.5 1.31 37.5 

16. 1.40 38. 

16.5 148 38.5 

7. 1.58 39, 

75 1.67 } 39.5 

18. 177 40. 

18.5 1.87 40.5 

19. 1.97 41. 

19.5 2.07 42, 

20. 2.18 43. 

20.5 2.29 44. 

21, 2.40 45. 

215 2.52 46. 

22, 2.64 47. 

225 2.76 48. 

23. 2.89 9. 

23.5 3.11 50. 

24. 3.14 51. 

5 327 |} 52. 

2. 341 53. 

3.5 3.55 54. 

26. 3.69 || 55. 

20.5 3.63 56. 

27. 3.98 57. 


I 17.720 
9004. | Capacity of Cubical Boxes. A 
box 1 foot and 1 inch each way, é. ¢., length 
breadth, and depth, will contain 1 standard 
as 


i 
E 


TOWNE 
Sowmransetor 
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8005. Capacity of Boxes of Different 
Dimensions. A box 4 feet 7 inches long, 
and 2 feet 4’ inches in width, and 2 feet 4 
inches in depth, will contait 20 bushels. ‘The 
dimensions of a cylinder containing 1 Uvited 
States standard bushel are 184 inches inside 
diameter, and 8 inches deep. A vox 24 inche 
by 16 inches square, and 28 inckes deep will 
contain a barrel, 5 bushels. A box 24 
inches by 16 inches square, and 14 inches deep, 
will contain a half barrel.” A box 24 inches 
by 11.2 inches square, and 8 inches deep, will 
contain 1 bushel. A box 12 inches by 11.2 
inches square, and 8 inches deep, will contain 
} busbel. A box & inches by 8.4 inches 
square, and 8 inches deep, will contain 1 peck. 
A box 8 inches by 8 inches square, and 4.2 
inches deep. will contain 1 gallon. ‘A box 7 
inches by 8 inches square, and 4.8 inches 
deep, will contain L gallon, A box 4 inches 
yd inches square, ui 422 iuches deep, will 
contain L quart, 
006. To Find the Amount of Lum- 
ber any Log will Make. Find tho length 
of the lng in the left-hand Column of the next 
Table; then ou the top of the page find the 
diameter, and under the kame will be found 
the quantity of lumber the log will make ; cal- 
onlated for any length from 10 to 25 feet, and 
for any diameter from 12 to 44 juches. 
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solar year consists of 365 days, 5 hours, 43 
minutes, and 49 seconds; this excess over 
365 days, nearly G hours, or } day, is allowed 
to accumalate through cach 4 years, and pro- 
vided for every fourth, or leap year, by adding 
1 day to February; but as this is adding a 
trifle too much, every 400 years one leap year 
is omitted, and this occurs when the year is 
divisible by 400 without remainder. 

In the year 1582, the fact was observed by 
Popo Gregory XIII that, in consequence of 
this discrepancy not having been taken into 
account since the commencement of the Ju- 
lian system (see No. 6064), the true timo 
exceeded tho time as then reckoned by 10 
days; and therefore ordered the 11th of 
March to be accounted the 2st. The Pope’s 
edict was generally observed by the nations 
subject to his authority, but the Protestant 
countries continued the use of the Julian 
reckoning. ‘This gave rise to the two modes 
of computation still found in Europe, called 
the old stylo and new style. ‘The latter was 
adopted in England in 1752, by making tho 
Ist of September the 12th. 

‘Whenever tho date of the year is divisible 
by 4 without remainder, February has 29 
days, and that year is called Bissextile, 


Table Showing the Number of Feet of Inch-Board in a Log of Timber. 


a Diameter in Inches. 
aa 12 | 13 14 | 15 | 16 17 | 13 | 19 | 20 | 22 | 22 ot | 24 | 26 | 27 | 28 
10 | 40| 61] 72| 69) 99| 116| 133 342 | 363 
u_| 54] 67] 79} 93] 109] 127] 147 377 | 400 
12 | 59} 73] 86) 107/119) 139] 160 411 | 436 
13 | 64] 79) 93] 116| 129| 150] 173 445 | 473 
14 | 69| 85| 100] 125 | 139] 162 | 187 479 | 509 
15 | 74| 91|107| 134| 149] 173| 200 514 | 545 
16 | 79| 97] 114| 142] 159| 185 | 213 548 | 582 
17 | 84) 103] 122} 151] 168 | 196 | 227 582 | 618 
18 | 89}109] 129 | 160| 173 | 203/240 G16 | 654 
19 | 93/116] 136] 169] 183 | 219/253 650 | 692 
29 | 98] 122] 143| 178 | 198 | 232 | 267 634 | 728 
21 | 103) 128] 150 | 187 | 208 | 243 | 280 719| 764 
% | 108 ]134] 157 | 196 | 218 | 255 | 203 753 | 800 
93/113 | 140] 164 | 205 | 228 | 266 | 307 787 | 837 
24 | 118] 146| 172] 214 | 238] 278 | 320 821] 873 
25 | 123 | 152] 179 | 923 | 248 | 289 | 333 | 375 | 438 | 475 | 5221 856 | 910 
ao Diameter in Inches. 
VBa 7 7 7 T T - 
S| 29 | 20 ai_| 32 | 93 | 34 | 35 36 | 37 | 38 | 30 | 40 41 | 42 | 43 44 
To) 381| ati] Aid| a60| 490| 500] 547 | 577) G44] Gay| uO) 752) 795] 840 872) 925 
11| 419] 451} 483} 508| 529] 550] 602| 634) 708) 734 e23| 874! 924) 959|1017 
57 | 493) 5% 588| 600| 657] 692] 772) 201 003| 951'1007 1046] 1110 
3 7 863 978 | 1033/1091 |113¢ | 1203 
934} 980 |1053 | 1113|1175 1228) 1295 
185 | 1001 | 1050 | 1129 1192] 1959] 1309) 1388 
1068 | 1120 | 1204 | 1272| 1343 |1396| 1480 
1131 | 1190 | 1279 | 1351 | 1427 | 1484] 1573 | 
1201 | 12260 | 1354 | 1431) 1511/1571 1665! 
1268] 1330 | 1430 | 1510) 1595 | 1658) 1758, 
1335 |1400 | 1590, 1679 1745] 1850 
21] 800! 263| 932] 966 |102 51 | 1401 | 1470 | 1580 | 1669| 1763/1833] 1943 
92/ 338] 904| 976 [1012 1078! 1100 | 1204 3/146 1749) 1847 |1920] 9035, 
23) 876 945 1021) 1058 | L127 | 1150/1259 1828! 1931/2007 | 2123) 
24 6 | L065 11104 | LIT 1903 2015 2004 | 2220; 
25 1109 | 1150 | 122: {1972009 |21R9| 9213, 
6007, Measure of Time. 
AGRT weete pay ftoue Masten, —_Seerndn 
=4 = 2 20 = 2419,200 
l= 4, 
136,400 
3; 


L= 
‘The year of 365 days is divided into 12 
calendar months, 7 of which have 31 days; 4 
have 30 days; and 1, February, 23 days. The 
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6008. Table Showing the Number of 
Days from any Date in One Month to 
the Same Date in any Other Month. 


g|dla|z diels|a 
2431273!304 39 


4 3 
Manuary.|o65/ 31) 59) 90,120 161 181/212, 
issu 


Jan. 


From To| 


ar] 

2 

aials|a 

24) 59) 89120|t501 181/9121249'973 303 
'306'337,266| 31] 61| 92)123/189|184)914'246 275] 
favs 06 334;965| 90| G1| 91)12211631183'914 244| 
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6010, Geographical 


sure, 
Great Circle, Do; Geo, Miles. 
Tego = aoe” = "31600 
1 20 60 
1 3 


The geographieal or nautical mile, aocord- 
ing to Brande, ix equivalent to 1.153 statute 
miles; this wonll give 2029.3 yards to the 
nautical mile, 69.18 statute miles to the de- 
gree, and about 24.905 miles for the earth's 
equatorial circumference. According to onu 
of the yery best authorities, Chambers’ Ency- 
clopedia, the nautical mile contains 2029 
yards; on this basis, adegree would measure 
about 69.17 statute miles, and tho earth’s cir- 
cumference about 24.901 statute miles. A 
great circle of the earth isan imaginary line 
or belt so drawn round the earth as to divide 
it into two equal parts or hemispheres; the 
equator and the ecliptio are great circles. In 
navigation, sailors measure depth of sound- 
ings and short distances by the fathom of 6 
feet, and the cable-length of 120 fathoms. 

6011, NauticalTime. The hour of the 
day or night is noted on board a ship by 
1, 2,3, &e., up to Bbells. The 12 hours be- 
teen midnight and noon, ot noon and mid- 
night, are divided into 8 portions of 8 bells 
each, the duration of time etecon belle being 
half an hour. During the course of each 12 
hours, the same number of strokes of the bell 
will necessarily be used to denote three differ- 
ent hours or periods of time. 


Bell. Clock-Time, Clock-Time. Clock-Time- 
1 denotes 12.30 4.30 8.30 
2 ¢ L 5 ® 
3 x6 1.30 5.30 9.30 
4 bo! 2. 6. 10. 
5 2.30 6.30 10.30 
6 3. 7. ih, 
z 3.30 7.20 11.30 
8 = 4. 8. 12. 
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6012, Capacity of Cisterns, &. 
‘Diameter ‘Number No. of 
in Feet Depth in ‘of Wi ‘Number of No. of | Gallons in 10 
and inches, | Feet aud Inches. ~ ‘Barrels. Hhds. | inches Depth 
2 ft. 2 tt. 5 lx # 19 
2 ft. 6in, 2 ft. Gin. 90 2 le 30 
3 ft. 3 ft. 158 5 25 44 
3 ft. 6 in. 3 ft. 6 in. 252 8 4 60 
4 ft. 4 ft, 374 pat y 73 
4 ft. Gin. 4 ft. 6 in. 524 1634 i 97 
5 ft, 5 ft. 732 3 11 122 
5 ft. Gin, 5 ft. 6 in. 976 31 BF 148 
6 ft. 6 ft 1267 403 176 
6 ft. 6 in. 6 ft. Gin. 1614 51 2585 207 
Tt. 7 ft 2016 64 32 240 
at. 8 ft. 3004 718 313 
8 ft. 6 in. 8 ft. Bin. 3600 W 87 353 
of. 9 ft. 4276 1; 67 396 
9 ft. 6 in. 9 ft Gin, 5027 159 79% 441 
10 ft. 10 ft. 5868 18634 Oey 489 
11 ft. 1 ft. 7814 124, 592 
Rh 12 ft. 10152 322; 161, 705 
13 ft. 13 ft. 12901 409 204; 827 
14 ft. 4 ft. 16111 5118} 255; 959 
15 ft. 15 ft. 19818 314 1101 
20 ft. 20 ft. 46992 1491 74535 1958 
25 ft. 25 ft 9170 2913 1456 $ 3059 


Example: Supposo you desire to ascertain 
tho capacity of a cistern 4 feet 6 inches in 
diameter and 4 feet 6 inches in depth. Find 
the diameter in the left hand column, and 
direct ay sppasite you will see that the cis- 
tern will hold 524 gallons of 231 cubic inches 
each, equal to 1644 barrels, or 83§ hogsheads, 
The right hand column shows the number of 

‘allons contained in 10 inches of depth. , By 
this standard you may easily increase or 
diminish the capacity at pleasure. Thus, if 
you wish the above cistern to hold 97 ns 
more, make it 10 inches deeper; or gal- 
lons more, 20 inches deeper. 


6018. Log Lines, 1 knot = 51.1625 
feet, or St fot 1f + inches, L fathon = 
5.11625 feot, or 5 feet 14+ inches, estima- 
ting a milo at 61394 feet, and using a 30” 
glass. Ifa 28” glass is used, and eight divi- 
sions, then 1 knot = 47 feet 9 + inches. 
1 fathom = 5 feet 11 inches. ‘Tho line 
should be about 150 fathoms long, having 10 
fathoms between the chip and first knot for 
atray line. Miles x .87 = knots. Knots x 
1,15 = miles. Feet per minute x .01 = knots 
per hour. 1 knot = 6082.66 feet; 1 statute 

ile = feet. 

m of 


Weights and Measures. A permissive 
Jaw has already been passed by the American 
and British governments, adupting the deci- 
mal system as applied to weights and mea- 
sures. It is substantially the samo as the 
French decimal system, and founded on units 
of the same value. The multiples and sub- 
divisions of the different units are the same; 
Greek prefixes being used to denote the 
multiples, and Latin prefixes the fractional 
parts of the units. 


The Greek prefix Deka means 10 units 
u ee ecto 100 
“ « Kno “ 00 « 

“ « Myrta “ 10000 “ 
Tho Latin prefix Dect “ ty of a unit 
erm ae Ome eine ui 
«0 Mun « jae ow 


‘The fundamental unit of all the decimal 
weights and measures is the METRE; the 
standard length of which is the rrudsrry of @ 
quadrant of the earth’s meridian, equivalent 
to 39.371 inches. The unit of dry and liquid 
measures of capacity is the Litre, which is 
the qyx of a cubic metre, and contains 
61.028 cubic inches. These figures are as 


exact as a calculation involving twelve places 
of decimals will bring it. The government 
adopted as sufficiently correct for 
all practical purposes, is 61.022 cubic inches ; 
this is based on # metre of 39.3685 inches, 
which would make the gram 15.432 grains. 
‘The ram or unit of weight is the weight of 
S oubic centimetre (rhs of a metre) of water 
at 39.839 Fahr., and is equivalent to 15.434 
For post-office purposes, the 4 ounce 
svoirdupois is declared equivalent to 15 grams. 
‘The arg, or unit of surface measurement, is 
the rby of a square metre, or 119.6 square 
ports. This system of weights and measures 
not as yet come into general use, either in 
America or England. Its advantages are 
indisputably great for facilitating calculation 
a3 well as establishing uniform international 
; but its adoption necessarily meets 
with much 0 ition, as it overthrows not 
only all the old, arbitrary units of measure- 
ment, but their multiples and subdivisions 
. It seems so natural to halve and quar- 
ter, and count by the dozen, that even in our 
decimal currency we cannot dispense with 
tho half and quarter dollar and eaglo; in fact, 
the advantage of our decimal currency can- 
not be Sppreciessd to its full extent until the 
custom of counting by the dozen is entirely 
superseded by the decade. Tho dozen, 12, is 
divisible by 2,3, 4, and 6; the decade, 10, by 2 
and 5 only; and, although this isa matter of 
little moment as far as regards calculation, it 
makes 6 at difference for practical suldi- 
vision. Old rooted custums are difficult ta 
eradicate, but there no doubt that the 
dozen, half, and quarter, those stumbling- 
blocks in the way of the decimal system, will 
eventually disappear as entirely as the now 
totally obsolete eighth and sixteenth of a 
dollar, the Mexican shilling and sixpence. 
6015. Official Standard Metre. Tho 
following information was lately given by 
Mr. Hilgard, of the United States Coast Sur- 
Ty to the Journal of the Franklin Institute: 
“There are, in the custody of the Treasury De- 
partment, at the Office of Weights and Mea- 
sures, the following authentic copies of the 
standard metre and kilogramme of France, 
viz.: Metre of platinum, compared and certi- 
fied by Arago; metre of steel, compared and 
certified by Silbermann; kilogramme of pla- 
tinum, compared and ‘certified by Arago; 
kilogramme of brass (gilt), compared and cer- 
tified by Silbermann. “The length of the 
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metro is 39.3685 inches of the United States 
standard scale, and the kilogramme is 15432.2 
grains, or 2 pounds, 3 ounces, 119.7 grains 
avoirdupois. There is also another metre, 
the property of the American Philosophical 
Society, which is one of the twelve original 
metres made by the French Government, and 
was brought to this country by Mr. Hassler, 
the originator of the United States Coast 
Survey. A comparison between this bar and 
the standard of France at the Conservato 
of Arts and Trades was made by Dr. P. A. cf 
Barnard, with the result that, at the tempera- 
tore of ‘melting ice, there is no appreciable 
difference, by the most delicate means of 
comparison, between the platinum standard 
of the Conservatory and this iron metre.” 
The above standard metre of 39.3685 inches 
wonld make the equatorial circumference of 
the earth measure 24.854 statute miles. Bes- 
sel’s calculations, given in Chambers’ Ency- 
clopedia, give the equatorial circumference 
at 24.9014, miles. If this measurement be 
correct, the standard metre should be 39.371 
inches. This difference, however, is so trifling 
that it would not be appreciable for all prac= 


tical purposes. 

6016. Decimal Measures of Length. 
Myriametro = 10,000 metres, 
Kilometre 1,000 metres, 
Hectometre 100 metres, 
Dekametre 10 metres, 
Metre ih metre, 
Decimetre = th metre, 
Centimetre tho metre. 
Millimetre = metre, 
6017. Value of Metric Measures of 

Long Measure. 
Miles, Yds, Ft. Inches. 
Myriametre 376 «18 
Kilometre 1093 1 
Hectometre 109 4 1 

Dekametro 10 2 9.71 

Metre oe) 3.371 

Decimetro 3.937 

Centimetre = +394 

For general purposes, or small calculations, 


the following equivalents will be found suffi. 
ciently accurate: 1 millimetre is equal to yy 
inch; 1 centimetre is equal to # inch; 1 deci. 
metre is equal to 3 yy inches; 1 metre is 
equal to 39} inches; 4p metre is equal to 36 
incbes or 1 yard. 
6018, Value of Metres in Inches. 
Millimetre. Metre. Inches. 


ese 
3 
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6019. Value of Metres in Feet. 
Oecimetree, Pest. Metres. 


Feet, 


s 
CO ES ee 


g 
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Tho foregoing scale may be used for any 
other portion of tho metrical system; for 
instance, if millimetres be used instead of 
decimetres, the relative scale of feet will 
consist of the same figures, with the decimal 
wint removed one place to the left, to divide 
by 10, the millimetre being ys decimetre. 

6020, Decimal Measures of Capacity. 


| Names. Number of Cubic Measure, 


Kilolitre, or stere|1,000 1 cubic metre 
Hectolitr 100 fy cubic metre 
i 10 [10 cu, decimetres| 
1 loub.  “ 
fo | cub, 
rho |10 cu. centimet 
IMillilitre.. tdno|_L cu. centimetre} 


‘The following are approximate values, cor- 
rect enough for rough calculations. Ono 
millilitre is equal to 154 grain measures of 
water; one centilitre is equal to 154 grain 
measures, or 3 fluid drachms ; one decilitre is 
equal to 1,540 grain measures, or 34 fluid 
ounces; one litre is equal to 15,406 grain 
measures, or 2¢ pints; one cubic centimetre 
of water at its maximum density weighs 154 
grains, and is } fluid drachm. 

6021. Value of Metric Measures of 

Capacity in U. 8. Dry Measure, 
Bush. Peck. Quart. Pint 


Kilolitre 28 1 4} 
Hectolitre 2 3 2 16 
Dekalitre 1 0 16 
Litre 1.816 
Decilitre 181 
Centilitre = 018 
6022. Value of Metric Measures of 


Capacity in U. 8. Liquid Measure. 
ep city Oo gare Pee Go 
16 


Kilolitre 24 0 21 x 
Heetolitre 26 ed 1 1.36 
Dekalitre = 2 2 1 0.136 
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Litre = 1 0 0413 
Decilitre Sal 
Centilitre = 084 


6023, Equivalent of Metric Measures 
of Capacity in U. 8. Apothecaries 


Measure. 
Floid Praia 

On, Pint Ounce, Drachm. Minima 
Hectolitre 26 3 5 20 
Dekalitre 2 5 2 - 20 
Litre 2 af 6 32 
Decilitre 3 3 3 
Centilitre = 2 42 


6024. Value bes mes castes of 
Ci ity i jerial 5 
OP ty en peck.” Gun Pinte 


Kilolitre = 27 2 oO 0.800 
Hectolitre 2 3 0 0.080 
Dekalitre 2 1.608 
Litre 1.760 
Decilitre 176 


6025. ‘Value of Metric Measures of 


Cay Inmperii iqui ure. 

ves is Denes ase meme 

Kilolitre = 3 31 0 

Heetolitre 22 

Dekalitre 2 

Litre 

Decilitre 

6026, Decimal Measures of Sur! 
Acreage RATE 

Heetare..10,000 square metres 2 2279 5.76 


Are.. 100 aquare metres Ho 64 
Centare... 1 square metre 1 176 
6027. Decimal Weights. 

=a 1 Sumter of [Wa 


Namew 


| Leub. metre 


1 heetolitre 
10,000 |10 litres 
1,000 | 1 litre 
1 decilitre 


10 |10 cu. cent’re} 
1 | Leu. cent’re| 
ty | Arou. cent’re| 
ho {10'cu.. milm’s 

ido} Lon, milm'e 


6028, Equivalent of Metric Weights 
in Avoirdupois Weight. 

Lbs. Os. Dr, 

Millier 16 
Quintal 4.96 
Myrisgram 11.69 
Kilogram 4.37 
Hectogram 8.44 
Dekagram 5.64 
Gram 56 
6029, Equivalent of Metric Weights 
Grains, 

Millier 20. 
Quintal 23.6 
Myri 4i7 
Kilogram 12.48 
— if 

Deka .§ 
Gram 15.43 
Deci; 154 
Centigram = BEY 
6030. Metric Weights 


, Equivalent of 4 
"in GB Rpcebonrin Weight, 


ORS eat esl 

7 8 4 2 76 
Myriagram 2% 9 2 0 477 
Kilogram 2 8 1 0 048 
Hectogram 3 4 2 205 
Dekagram s 
Gram 15.43 
Decigram = 1.54 
For general purposes the following values 
are sufficiently correct: 1 milligram is 
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equal to gy grain; 1.centigram is equal to 
grain; 1 deeigram is equal to 1} grains; 1 
gram is equal to 15} grains; 1 dekagram 
fs equal to 154 grains; 1 hectogram is 
equal to 1,543 grains; 1 kilogram is equal 
to 15,432 grains. 

6031. | English Weights and Mea- 
sures. Avoirdapois and ‘Troy weight are 
exactly the same as.used in the United States, 
and the tables will be found in Nos. 5935, éc. 
In the new British Pharmacoperia, the weights 
are expressed in pounds, ounces, and grains, 
avoirdupois; thas superseding the Apothe- 
caries weight a3 now in use in tho United 
States. The old British avoirdupois drachm 
(es ounce or 27.344 grains) is now obsolete, 
except in weighing silk. ‘The new drachm is 


Standard Measure. 
F.Oz.  F.Dr. ‘Minima. 
160 = 1280 76.800 
4 = 19.200 
20 = 9.600 
lo 4H0 
60 


Tho standard unit of this measure is the 
gallon which is declared by statute to contain 
10 pounds avoirdupois (70,000 Troy grains) of 
distilled water at a temperature of 62° Fabr., 
the barometer being at 30 inches. The weight 
of a cubic inch of water, under the foregoing 
conditions, is 252.458 grains ; the capacities of 
the measures are therofore as follows: 
Imperial Gallon 277.274 Cubic Taches. 

“Quart 603185 
«Pint 
Fluid Ounce 
“~ Drachm 


difference in weight between the En, 

United States unit of capacity, viz: Tho 

cubic inch of water; the English being 

weighed at 62° Fabr., and the United States 

at 39.83°. (See No. 5935.) 

6033. Imperial Measure Expressed in 
Litres. 


4. 


1 Gallon * 4.54339 Litres 
1 Quart 13585 
1 Pint 5.67925 Decilitres 
1 Fluid Ounce 2.83962 Centilitres 
1“ Drachm 3.54952 Millilitres 
1 Minim = 05016“ 
6034. Meas 

Fark ar at 

ima 


« 
The gallon is the Imperial measuro of 
277.274 cubic inches; and the gill contains 5 
ounces avoirdupois of water. In addition to 
the above measures, there is the Ticrce of 
42 gallons, and the Pancheon of Af gallons. 
6035. Comparative Value of Imperial 
Measure and U. 8. Liquid Measure. 
Gall Qu Pinta. Gite 
.20032 Gallons, or 1 0 
20032 Quarts, or 1 0 
"20032 Pints,’ or 1 
1Gill 20032 Gills, or 
6036. Imperial Liquid Measure 
pressed in Litres. 
1 Hogshead 2.80234 Heetolitres 
1 Barrel 1437 
1 Gallon 4.54339 Litres 
1 Quart .13585 
1 Pint 5.67925 Decilitres 
1Gill 141981 
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6037. Dry or Corn Meas’ 


Quarter, Busbela Pecks. 
eee 32 


Pints. 


ations. 
64 


Tha above capacities are for struck mensure; 
the heaped measures contain nearly $ more, 
the heaped bushel containing 2815% cubic 
inches. 

6038, Relative Value of Imperial 

Measure and United States Dry Men- 


Mollet Xtatea. — Qr. Bush, Pecks. Qte Pate. 
1.03151 Quarters, or 1 0° 100.133 


1.03151 Bushels, or 91 0 1 0.016 
1.08151 Pecks, "or 1 0 0.408 
4.19804 OF 4 0.952 

== 1.03151 Pint, "or 1031 
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parts pure clver alloyed with 18 parts copper. 
e 


Tho coin weighs 87, Troy grains; an 
standard value is £3, 6, 0% pound troy; 
consequently 66 shillings weigh exactly 1 


pound Troy. The crown, or 5 shilling piece, 
the half-crown, value 2s, 6d, and the six 
Pence, are of the same standard and relative 
weights. 

6045. French Weights and Measures. 
There are two systems of weights in use in 
France; the systéme usuel, or old Binary, 
and the more modern Decimal system. The 
former is still the most used in buying and 
selling, but the decimal system is already em- 
ployed for all scientific purpoves. 


6039. Relative Value of Imperial Measure and United States Standard 
Apothecaries Measure. 

Gal. Pint. Fl.Oz, Fi. Dr. Minims. 
1 Imp. Gallon 1.20032. S. Gallons, orle ads 29 5 7.665 
1“ Pint 20032” Pints, or pet rs 2 38.45 
1“ Pluid Ounce 960256“ Fluid Ounces, or 7 ~~ 40.92 
1“ Fluid Drachm = .960256 “ Fluid Drachms, or 57.62 

1“ Minim = * 960256 “ Minims, or 
6040. Tuaparial Dey Mensare Expressed 6046. French Binary Weights. Thexe 
in Litres. are more or Jess in common use in France, 
1Quarter = 2. but are gradually being superseded by the 

1 Bushel 3. decimal system. 

1 Peck 9.08677 Litres Wee cece Su a ame) Talat eee 
1 Gallon 45 [Loa Re = 256 = TS = 18492 
1 Pint = 5.67922 Decilitres 1 = 16 = 128 384 9,216 
6041, The English Last is an English 1= 8 4 = ‘576 
measure of various articles, A last of soap, 1 3= 7 
ashes, herrings, and some other articles, is 2 = 4 


barrels. A last of corn is 10 quarters. A last 
of gun-powder, 24 barrels. A last of flax or 
feathers, 1,700’ pounds. A last of wool, 12 
sacks, 

6042, The Scotch Pint. A Scotch pint 
contains 105 cubic inches, and is equal to 4 
English pints. 21} Seotch pints make a far- 
lot of wheat. 

6043. English Wood Measures, 
Wood is sold in England by the stack, skid, 
quintal, billet, and bundle. A stack is 103 
solid feet, and usually piled 12 feet long, 
3 feet high, and 3 feet wide. A gquintal of 

‘ood is 100 lbs. A skid is a round bundle of 
sticks, 4 feet long. A one-notch skid girts 16 
inches, A two-notch skid, 23 inches. A 
three-notch skid, 23 inches. A four-notch 
skid, 33 inches. A five-notch skid, 33 inches. 
A billet of wood is a bundle of sticks 3 feet 
long, and girts 7, 10, or 14 inches, and these 
bundles sell by the score or bundred. A 
score is 20, and_comes from the count by 
tally, or marks, Faggots of wood are bundles 
of brush, 3 feet long, 2 feet round. A load of 
faggots is 50 bundles. 


. English Ooi English 
money is reckoned in pounds, atillings, pence 
and farthings thus symboled and relatively 


valued. 
£ a. % 
1= © 240 = 960 
1 12 48 
toss 


‘The farthing, or fourth part of a penny, is 
always written in the form of the fraction of a 
uy, vue farthing being $ penny, 2 farthing 
penny, &c. The standard sovereign is 
made of 22 carats pure gold and 2 carats 
copper alloy. Tho coin weighs 123.274 Troy 
grains; and the standard value of gold is 
£3, (7, LO YP Troy ounce, or £46, 14, 6 f 
‘Troy pound. Tho half-sovereign, or 10 shil- 
ling gold coin is of the same standard, and 
half tho weight and value of the sovereign. 
‘The standard shilling is composed of 


6047. French Binary sights Com- 
pared with Avoirdupois Weight. French 
Apothecaries weight is the same as the above, 
except that the livre contains 12 instead of 16 
onces. The old French grain was equivalent 
to 620 of a Troy grain, but the new French 
grain (of 1812) is equal to .8365228 grains 
‘roy. This would make the French Binary 
weight, as compared with Avoirdupois weight. 

voird 


1 French Grain 

1 “ Denier 
Ec Grea 

cease 

Ls tae 

wees ae on me 
6048. ‘ren 
pared with U. 8. “Apoth 
1 French Livre (16 02) 
Does ee CR 08) 
1 “ Once 

1 “ Gros 

1 “ Denier 

2 Gee: 


= 8305 

6049. Value of French Binary Weights 
in Troy Weight. 

Th On Det 


or. 
1 French Livre (16 02.) 4 1 5.184 
t Rd “(12 oz.) c¢ 0 21.888 
1 “ Once 1 0 1.824 
17s nk 2 1s 
1 - Tenier 20.076 
6050. Value of French Binary Weights 
. Value i 
in Grams, bd 
4.4957 Hectograms 
3.7468 ie 
3.1293 Dekagrams 
rae 
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6051. Old French Linear Measure. 
The former measures of length in France 
were the 
Toise .949 _ metres, or 6.3945 feet 
Foot (pied) = .32484 “= 12.785 inches 
Inch (pouce)= 02707“ = 1.0654 
Line (ligne) or 24 inch 002256 metre 


The metre is equal to 3 ft, 11 lines wld 
French measure, 


6052, French Decimal Weights and 
Measures. The French Gramnv, jitre, metre 
‘nd are, are precisely the same as in the 
American Decimal system. They arc founded 
on the same standard unit, the metre; and 
therefore represent respectively the same 
lengths, weights and capacity. ‘The measures 
of capacity in France are multiples and di 
sions of the litre, which is the measure ovcu- 
vied by a kilogram (15434 Troy grains) of 

istilled water at its greatest density. It ex- 
ceeds the old Paris pinte by ¢4, and is equal 
to 35 fluid ounces and 103 mipims, or 1.7608 
Imperial pints, or 61.028 English cubic inches. 
44 litres make an Imperial gallen, within 
about 12 3, The following table will show 
the relations between the Litre and the Impe- 
rial gallon of 277.2738 cubic inches. 


g|o2_ 88a 

# | Eesseoq_ 
a 

to wawod 

E Aen rog 
3 

nn ir 

E | eaacek 
a3 


mmoo 


Cubic Inches. 


Dekalitre 


Litres. 
vr 

1 

10 
100 
1000 
10000 


6053. French Money. In France 
money is reckoned in francs and centimes. 
The centime is the +4y part of a franc, 5 cen- 
times being represented by 4 sou; so that 20 
sous are equivalent to a franc.’ The same 
system of coinage is also at present in use in 
Belgium, Switzerland, and Italy. 
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6054, Foreign Medicinal Weights. 

‘The following are divided as our Apotheca- 
ries’ weight: The pound of Austria weighs 
Giee.a2 Fraine; Bavaria, 3656.24; Holland, 
5787.75; Lubec, 5697.09; Nuremberg (German 


pound)’ s6%2.96; Poland, 5539.25; Prussia, 
8113.09; Sweden, 9498.01; Venice (sottile), 
17. 


contains 10 drachms; the scruple 20 grains. 

The old Paris pound was divided into 16 
ounces; the gcruple into 24 grains. The 
pound by which drags are weighed in Turkey 
is the ‘Tchegy, equal to 4957 grains, and is 
divided into 100 dsachms, cach drachm into 
16 killos, and each kiile into 4 grains. 

‘The obolo is half a Spanish scruple; 3 sili- 
cua make 1 obolo, and 4 grains a silioua. 

The commercial pound in several countries 

differs from the pharmaceutical. The civil 
pound of Bavaria and mark of Vienna are 
each about 19% avoirdupois ounces, That of 
Holland is the French kilogram, or 12 
rains more than 2 pounds 3} ounces avoir- 
upois, ‘Tho mark is half a kilogram, The 
Coburg commercial pound is nearly 18 ounces 
avoirdupois. 

The unit of the British India system of 
weights is the tola, equal to 180 Troy grains. 
32 tolas are equal tol pound Troy. The 
maund is equal to 160 Troy ounces. 
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As, made in the reign of Servius Tullius; and 
being stamped with the heads of oxen, sheep, 
swine, &c., was called pecunia, from pecus. 
Hence AS, brass, is often put for money; 
rarium, for treasury, &c. Some time after- 
wards the stamp was changed, and on onr 
side it bore the figure of Janus; on tw 
other tho beak of aship. The As originally 
weighed a pound, but was gradually Telacels 
and in the first Punic war, Asses were coined 
of only 2 ounces in weight; in the second 
Puri war, of only 1 ounce; and in the year 
of the city 563, of only half an ounce. “The 
other brass coins were the Semissis, the 
Triens, tho Quadrans or Ternncias, and the 
Sextans. The As, in value of our money, 
sbont 1} cents; the Scmissis, half an A3; 
‘Triens, one-third; Quadrans, or Teruncius, 
one-fourth; Sextans, one-sixth. 
6059. Roman Silver Coins. Silver was 
first coined in the year of the city 484, five 
years before the first Punic war; the impres- 
sions upon which were usually, on one side, 
carriages drawn by two or four beasts, and on 
tho reverse, the head of Roma, with a helmet. 
On sume were stamped the figure of Victory. 
‘The coins of silver were the Sestertius, Quin- 
arius, Denarius, and Centussis. Sestertius, 
marked L.L.S, for libra libra semis, or by 
abbreviation H. S., worth 2} Asses, or, in our 
money, 33 cents; Quinarius, marked V, worth 
5 Asses, 74 cents; Denarius, marked X, worth 
10 Asses, 154 cents; Centussis, worth 10 
Denarii, nearly $1.60. : 
. Roman Gold Coins. Gold coin 
was first struck in the year of the city 546, in 
the second Punic war, and called Aureus. The 


6055. Foreign Money, Weights, and Measures, Compared with American. 


‘MONEY. 
Naze Yatue in 
© 
cdl, | Ble 
England | Sovereign | 4.80 
America 1.00 
Austria 484 
Denmark 53 
France 19 
Holland 40 
Portugal 112 
Prussia 70 . i 
Russia .79k || Foot | 12 Veddras | 752 || Pound 14.44 
Spain 1.00 || Foot | 11.03 || Arroba | 978 || Pound 16,23 
Sweden Foot_| 12 Eimer | 4794 || Pound 15. 


‘Tho rate of exchange varies, but the valuo of money is taken, reckoning silver at $1.20 per ounce. 


6056. Foreign Measures. 

The kanna of Sweden = nearly 2.62 litres, 
or about 4 pints 12 ounces imperial. 

‘The pott (half kanne) of Denmark = .9653 
litre. 

‘The arroba of Spain = 16.073 litres. 

The almude of Portugal = 16.451 litres. 

The barile of Naples = 43.6216 litres; of 
Rome, 58.5416 litres ; of Tuscany, 45.584 litres. 

The wedro of Russia (10 stof or 30 Russian 
pounds’ 29 litres, or 21 pints 12 ounces 
24 drachms imperial. 

‘The mass of Wurtemburg = 1.537 litres, 
or abont 3 pints 14% ounces imperial. 

6057. Roman Money. The Romans, 
like other ancient nations, at first had no 
coined money, but either exchanged commo- 
dities with one another, or used a certain 
weight of uuvuined bruss, or other metal. 
Hence the names which ‘indicated certain 
pivces of money, when coin came to hw used, 
Wore the same ag those which were used to 
indicate weights. 

058. Roman Brass Coins. The first 

brass coin that was used at Rome was called 


stampa upon it were chiefly the images of the 
moval gt ely ealieneg rs 
value to 25 Denarii, or 100 Sestertii; or, in our 
money, to $3.98. ' Soon afterwards it was 
debased, and under the later Emperors was 
worth only $3.70. Accounts were kept in 
Sestertii and Sestertia. Tho Sestertium was 
not a coin, but a shorter expression of 1000 
Sestertii, or, in our money, about $40. We 
find also mentioned the Libra, containing 12 
ounces of silver, worth $15, and the Talentum, 
worth about $965. Bosides the ordinary 
coins, there were various medals struck to 
commemorate important events, properly 
called Medallions; for what we commonly 
term Roman medals were their current money. 
6061. Roman Measures of Length. 
‘Tho Roman measures of length or distance 
weru feel, cubits, paces, stadia, and miles. 


M. Yas FR In, 
Poot. Oe OOS vis: 
abil i | 
Passus, or Pace. Onn0Ls6 
Stadium, or Forlong. Oo 28 «3 
8 Stadia. or 1000 Paces. Le 02-70 
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The Roman Acre contained 240 feet in 


Roman Weights, The chief 
weight among the Romans was the Ag, or 
Libra, s pound, equal in English Troy weight 
to 10 ounces 18 dwt. 13 grains; this Libra 
was divided into 12 parts, Unci (ounces) 
and these Uncire into several weights of lower 
denominations, 

6063, Roman Measures of Capacity. 
‘The most common measure of capacity was 
the Amphora, called also sunleenial or Cadus, 
containing neurly 9 English gallons. ‘They 
had also a measure called Congius, equal to + 
of an Amphora, or 1} gallon English; and 
another called Soxtarius, equal to ¢ of the 
Congius, or about 14 pints. 

6064. Roman Division of Time. Rom- 
ulus ix said to have divided the year into 10 
months, beginning with March; Numa added 
the other 2 months. When Julius Cesar 
became master of the State, he adjusted the 
year according to the course of the sun, and 
assigned to each month the number of days 
which it still contains. This is the famous 
Julian Year, which continues in use to thisday 
in all Christian countries, without any varia- 
tion except) that of the old and new style, 
occasioned by Pope Gregory, A. D. 1582, The 
Romans divided their months into threo parts, 
by Calends, Nones, and Ides. Tho Ist day 
was called the Calends, the 5th day the Nones,. 
and the 13th the Ides; except in March, May, 
July, and October, when the Nones fell on 
the 7th, and the Ides on the 15th. The custom 
of dividing time into weeks was introduced 
under the Emperors, being derived from the 
Egyptians; and the days of the weck were 
named from the planets, viz.: Dies Solis, Sun- 
day; Lune, Monday ; Martis, Tuesday ; Mer- 
curii, Wednesday ; Jovis, Veneri 
Friday; Saturni, Saturday. ing tho 
days, they counted backwards; thus they 
called the last day of December, Pridie Calen- 
das Januari, or the day before the Calends of 
fear the 30th day they called the third 
day before the Calends of January ; and so on 
through the year. In leap-year the 24th and 
25th days of February were both called the 6th 
day before the Calends of March, and hence 
this year is called Bissextilis. The day, as 
with us, was divided into 12 hours, and lasted 
from six o'clock in the morning till six in tho 
evening. The night was divided into four 
watches, each consisting of three hours. The 
Romans had no clocks or watches, and the 
first dial is said to have been erected in Rome 
so late as 447 years after the building of the 


city. 
6065. Scrij Measure of 
re Fe In, B.C. 
0 0 
o 30st 
0 10 24 
Ly 895 234 
1 3°04 
Ezekiel’s reed. 0 0 0 
Do. according to others 0 3 1 i Of 
The Measuring Line...0 48 1 11 0 
AStadium or Furlong. 0 243 0 6 0 
A Sabbath-day’s Journey 1216 0 0 0 
The Eastern Mile. 1 672 0 o 0 
‘A Day’s Journey. 33288 «0 20 «(0 
6066, Scriptural Liquid Measure. 
Gals. Qta. Pts. 
Tho Log. 0 0 Of 
The Firkin or Metret Q 3 it 
1 1 0 
7 9 of 
-% 2 Wt 
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6067, Scriptural Dry Measure. | 
ah. . 


‘A Shekel (Silver). 
Golden Daric, or Dram 
A Shekel of Gold. 
A Maneh or Mina. 
A Talent of Silver. 
A Talent of Gold. 2, 00 

6070. Jewish Method of Reckoning 
Time, Tho day, reckoning from sunrise, 
and the night, reckoning from sunset, were 
each divided into 12 equal parts, called the 
Ist, 2nd, 3rd, 4th, dc., hours, | The first 
watch was from sunset to the third hour of 
the night. The second, or middle watch, was 
from the third hour to the sixth. The third 
watch, or cock-crowing, was from the sixth 
hour to the ninth. The fourth, or morning 
watch, was from tho ninth hour of the night 
to sunrise. 

6071, Russian Money. In Russia, 
money is calculated in Roubley and Kopeks, 
the silver Rouble consisting of 100 Kopeks, 
and equivalent to about 79} cents of our 
money. 

072. Russian Weights. The Russian 
pound is Galt grains, or the weight of 25.019 
o 


cubic inches water. The Pood, about 36 
pounds, 1 ounces avoirdupois. 
.. Russian Lineal Measure. Tho 

Rossian foot is tho samo aa the American. 

1 Werst 500 Sashens 

1S8ashen = 3. Arsheens 

LArsheen = = 2} Feet 

4, RB 


or Sark. 
Tho Wedro consists of 34 wine gallons, and 
40 Wodroja malo 1 Fass. 
6075. Austrian Money is reckoned in 
Florins and Kreutzers; the Florin being 
equivalent to about 48} cents American. 


20 Kroutaers Zwaniger 
60 * 1 Florin 
2 Florins 1 Thaler 
1 Ducat be J Florins 
6076. Austrian Weights. The Aus- 


trian pound is rather less than 14 pounds ayvoir- 


dupois. 
1 Sanne = 275 Pounds 
1 Pound 4 Vindlingo 
1 Vindlingo 4 Unzon 
1Unzo 2 Loth 
6077. Austrian Lineal Measure. The 


Austrian foot measures ..'} inches; the Nult 
is equivalent to 4} miles, 
6078. Austrian Measures of Capaci~ 


ty. The Muth is 50% imperial bushels. 
1 Muth = 30 Metz 
1 Metz = 64 Moasel 


‘The liquidl Mass or Kanne is about 24 im- 
perial pitts, or 1.415 litres, 

6079. Roman Money. ‘his was reckoned 
in Paoli and Bajochi, the latter heing abont 
equal to 1 cent American. 
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1 Seudo 


1 Thaler 30 Silbergroschen 

1 Silbergroschen 12 Pfennings. 

‘The Friedrich d'or is equal to 5 Thalers 20 
Silbergroschen. 

_6081. Prussian Weights. The Prus- 
sian pound is 164 ounces avoirdupois. 
1 Cwt. 110 Pounds 
1 Shipping last 400 Pounds 

6082. Prussian Lineal Measure, The 
Prussian foot is 12} inches English. 
1 Ruthe 


12 Feet 
1 Foot 12 Inches 
1 Inch 12 Linien 
1 Faden 6 Feet 
1 Mile 4 4% Miles English 
6083. Prussian Measures of Capacity. 
The Scheffel is equal to 14 bushels. 
LWispel = 24 Scheffel 
1 Scheffel 16 Metz 


The Prussian liquid quart is equivalent to 
1.145 litres, or nearly 24 pints American, 

6084. ‘Money of the Netherlands is 
reckoned in Guilders and Cents, the guilder 
(or silver florin) being about 41 cents of our 
money. The Ducat is equivalent to 5.55 
guilders, and the Stuizer to 5 cents. 


6085. Weights Used in the Nether- 
lands. The pound is 1 pound 1} ounces 
avoirdupois. 

1 Pound 10 Lood 

1 Lood 10 Wigtj 

1 Wigtj 10 Korrols 
6086. Lineal Measure of the Nether- 


lands, The elt is the same as tho metre of 
America. 
10 Ells 


Palm 
10 Duim 
10 Streep 
1000 Ells or § milo English 
Dry Measure of the Nether- 
The Mudde contains a little more 
than 2$ bushels imperial. 
1 Last 30 Mudden 


1 Mudde 10 Schepel 
1 Schepel 10 Kop 
1 op = 10 Maajtes 
6088, Liquid Measure of the Nether- 
lands, The Vat contaius 24) imperial 


100 Kann 
10 Maajtes 
1 Magjte 10 Vingerh 
6089. Portuguese Money. In Portu- 
gal, money is reckoned in Keis. For the 
Value of the coins see No. 6055 


1 Vintem 20 Reis 

1 Crusado 400 « 

1 Milrei 1000“ 

1 Conto de reis 1000 Milreis 


6090. Dutch Weights and Measures. 
‘The followiag are the points in which Hol- 
land differs from the rest of the Netherlands. 


1} Inches 
1 Ell “ 
Corn last =10 «rs. 5$ Winchester Bushels 
1 Aam 1 Lnperial gallons 
1 Hoed Chaidrons 
1 Freight last=4000 Pounds. 
1 Ballast last =2000 Pounds 


6091. Spanish Money. Tho Dollar of 
Spain contains 20 eals, and is about the same 
yalue as tho American. Tho coins uscd in 
different parts of Spain are yarious; al- 
‘Most cvery Province having a different system 
of coinage. 

Spanish Weights. The Castil- 
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ian Marea is 7 ounces 3.16 dwts. Troy. 
1 Marea Onzas 
1 Onza 8 Ochaves 
1 Ochavo 72 Granos 


The quintal is equivalent to 1012 pounds 
avoirdupois. 


1 Quintal 4 Arrobas 
1 Arroba 25 Libras 
1 Quintal Macho 6 Arrobas 


Precious stones are weighed by the ounce 


of 4314 Troy grains. 
1 Onnco 140 Quilates 
1 Quilato 4 Granos 
3. 8) Lineal Measure. The 
Fie equals 114 inches, and the Legua 43 En- 
glish miles. 
1 Estado 2 Varas 
1 Vara 3 Pies 
6004. Spanish Dry Measure, The 
Fanega is 12} imperial gallons, 
1Cahiz = =” 12 Fanegas 
1Fanega = 12 Almudes 
1Almudo = 4 Cuattillos 
6095. Spanish Liquid Measure, The 


Cantaro or Arroba Mayor contains 3 gallons 
3 pints imperial; the Arroba Menor for oil 


is 2 gallons 54 pints imperial. 
Cantaro = 8 Azumbres 
1 Azumbra 4 Cuartillos 
1 Moro = 16 Cantaros 
1 Pipa a 
1 Bota 300 


6096, Swedish Money, The Riksdaler 
banco is worth about 40 cents of our money, 
and is divided into 48 skillings. 

7. Swedish Weights. Tho Skal 
pound is 15 ounces avoirdupois.. The Schip 
ound equivalent to 400 skal pounds. The 

fark, used in weighing gold, consists of 6 
oz. 16 dwt. Troy. 

._ Swedish Lineal Measure. The 
Swedish Foot is the same as ours. 


1 Foam 3. Alnar 
1 Alnar 2 Feet 
1 Foot = 2} Verthum 
6099. Swedish Dry Measure. The 
onn is oquivalent to 4 insperial bushels, 
1 Tonn = 8 Quarts 
1 Quart 4 Kappar 
cee 7 Cans 
1 Can 8 Quarrtiors 
6100. Swedish Liquid Measure. The 
Fuder contains 2 pipes. 
1 Puder 4 Oxhoofto 
1Oxhuofte = 3 Eimer 
i Eimer = 60 Stop 
6101. Swiss Money is reckoned in 


Fraues, tho frane being subdivided into 10 

Batzen. The value of the franc is about 27 

cents. This is the old system. (See No. 6053.) 
6102. Swiss Weights. 

1 Hundred-weight = 50 Kilogrammes 

1 Kilogramme 2 Pounds. 

The hundred-weight is cquivalent to 1103 
pounds avoirdupois; tho pound is therefore 
about 17} ounces avoirdupois, 

03. Swiss Lines] Measure. 
Helvetian foot is equal to 11}§ inches 


lish, 
1 Stab or Staff 
1Ell 2 Feet 


16,000 Feet = 1 Hour or Mile 
The Swiss milo is consequently a trifle over 
3 English miles. 
6104, Swiss Dry Measure. Tho Mal- 
ter is abuut 4 bushels’ 1 gallon Imperial mea- 


Tho 
En- 


2 Ells 


sure. 
1 Malter 10 Viertel 

1 Viertel 10 Immir 
6105. Swiss Liquid Measure. 


Impenal gallons, 
pera0 Maas 


Swiss Ohm contains 33 
10hm = 
6106. Turkish Money. In Turkey, 
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money is reckond by the Piaster, 22 of which 
are equivalent to $1.00, 


1 Sequin 100 Piastera 
1 Piaster 40 Paras 
1 Para 3 Axpers 


1 Piaster (grash) 100 A 
6107. Turkish Weights. The Markish 
Chequi is 114 ounces avoirdupois, 


1 Cantaro 44 Okas 
1 Batman 6 Okas 
1 Oka 4 Chequi 
1 Chequi 100 Dracbmas. 


6108, ‘Turkish Lineal Measure. The 
Turks use, for measuring length, the large 
pik halebi, or 97 inches; and the emall pik 
andassa of 274; inches. 

6109. Turkish Measures of Capacity. 
The dry Killow contains 74 imperial gallou 
the Fortin, 4 killows. A_ killow of rice 
should weigh 10 okas. ‘Tho liquid almud 


contains 1§ imperial gallons. 
‘Chinese Money. Tho Chinese 
rent i oo 56, 
1 Tael 10 Mace 
1 Mace a et 
1 Candarin 
6111. Chinese Weights.” The Catty is 
1 pounds avoirdupoi: 
1 Pecul 100 Catt; 
1 Catty 16 Taels 
1 Tael 10 Mazas 
1 Mazo 10 Candarins 
1 Candarin 10 Cash. 


6112. East Indian Money. In Hindo. 
stan, money is reckoned in Rupees, Annas, and 
Pice, the Rupeo being about 45 cents of our 
money. 


1 Rupeo 16 Anoas 
1 Anna 12 Pice 
10,000 Rupees 1 Lakh 
6113. Mexican Money. The Mexican 


gold dollar is worth about 96 cents United 
States coin; tho Mexican silver dollar is 
reckoned equal to the United States gold 


dollar, 
1 Doubloon 16 Dollars 
1 Dollar = 8 Reals. 
6114, Monte-Video Mon: Tho Dol- 
lar or Peso Corriente is equal to 80 cents 
United Statos coin. 


1Dollar = 8 Reales = 100 Centesimos 
6115. Brazilian Mon In Brazil, 
money is reckoned in Reis, 4000 of which are 


equal to £1 sterling, or $4.84 United States 
coin. 
1 Milreis 1000 Reis 
6116. Brazilian Lineal Measure. The 
Brazilian Pe or Foot is the same as the 
English foot; the Palma is equivalent to 9} 
Fv lish inches. 10 Palmas equal 1 Braga or 
aglish yards. The Braga is also sub- 
aha into 2 Varas and 34 Covad The 


6117, Brazilian tan weights. The weights 
in ordinary use are as follows, the Quintal 
being equal to 914 pounds avoirdupois. 
1 Quintal 4 Arrobas 
1 Arroba 32 Arratels 
Gold and silver are weighed by the Marco 
of 7 ounces 74 dwts Troy. 


1 Marco 8 Ongas 
1 Onga 8 Oitavas 
1 Oitava = _ 72Granos 


Precious stones aro sold by tho Quilate 
equal to 4}} dwts. Troy. uf i 


1 Oitava 3 Recrupulos 
1 Escrupulo 3 Quilates 
1 Quilate 4 Granos 


6118. Brazilian Dry Measure. Tho 
Brazilian Mayo is equivalent to 224 imperial 
bushels, 

1 Mayo 


15 Fanogas 
1 Fanega 


4 Alqueires 
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6119. Decimal Approximations for Facilitating Calculations. 


Lineal feet multiplied by .00019 miles. 
«yards 000568 
Square inches “ 007 square feet. 
“feet “ M1 squaro yards. 
“yards “ [0002067 acres. 
Girenlar inches = 100546 square feet. 
Cylindricalinches 10004546 cubic feet. 
“ feet e 02909 onbic yards. 
Cubic inches “ 00058 cubie feet. 
“feet “ 103704 cubic yards. 
“4 «6.221 imperial gallons. 
a ieahes “ $ os “ 
Bushels “ 0476 oubic yards. 
“ “1984 cubic feet. 
“ «9018.2 = cubic inches. 
Cubic feet “ 779 = bushels. 
Cubic inches “« Jo0045 = bushels. 
Pounds “ 1009 = hundredweights. 
Pounds “« 00045 = tons 
Cylindrical feet (4.895 = imperial gallons. 
Cabic inches “ 263 = pounds of cast iron, 
“ 281 = wrought do. 
Ee “ 283 = «steel. 
aoe “ "3095 = te capper; 
“on “ 3037 = « bee 
“4 “ 26 = we Heine 
sitar Ht 7“ 14103 = “ — Yead. 
iy “ 2636 = ae 
a it “a "4908 “ mercury. 
Cylindricalinches “ “2065 «east iron. 
“ “ 2168 “wrought iron, 
“ “ “ 2223 «steel. 
“ t a 0533 We oopner 
“ a « 3385 ie lie 
“ “ “ “042 ae kghiee 
Q “ “ 13223 “Tend. 
a “ a 207 ce ote 
“ a ¥ 3e54 = ie laneroury? 
6120. Memoranda Connected with 6123. Force of the Wind. 
Frater. 1 oubio foot of water = P24] nds. Tages] est | Feet [Forcoia 
cubic inch = mands. gallon im- } per per |ibs. per) Description. 
erial = 10 ponds; or = 0.16 enbic feet. |Hour.[atinute.|secona.|sq Ls 
cublo foot of watet <= 62021 imperial ga 
lons; or, approximately = 64 gallons. Pd Dod a ee aa  aae r 
owt, of water = 1.8 cubic feet = 11.2 ie 3 | 264 | 44 | coset Just perceptible. 
1 ton of water = 35.9 oubic feet gal- | ¢ | 352] 587 | [010) | gootte bree: 
lons. Cubio feet of water x .557 = ewt. | 5 | M0 | 783) .128 espe 
approximately. Cubic fect of water x .028 | 12 | 88) | D867 | 1-107} | pleasant breeze. 
= tons approximately. 1 cubic foot uf sea | an | treo | ia | L9ro 
water = 64-14 pounds. Weight of sea water | 3 | uo | 3 sam} Eee oe 
= weight o water X + | 44294 | etch wind, 
6121. Pressure of the Atmosphere. | % | 3080 | S13 | soa} [ile 
In engineering, the common pressuxe of the | 4 | 3900 | 68.” | 9.900} | Very bigh wind. 
atmosphere, 14.6 pounds to the squaro inch, | 59 | 400 | 73.9 | 12.306 |Storm. 
is taken ai a standard of that exerted by | $9 | #28 | 8. [17732 | Great storm 
other elastic fluids. Thus, steam, or air con- | g09 | 7040 | 117.3 red] Hurri 
densed so as to exert  pressuro of 30 pounds | 100 | 8600 | 146.6 _|49.200 sas 


to tho square inch, is said, in round numbers, 
to be of 2 atmospheres; at 48 pounds to the 
inch, 3 atmospheres, &c. 

6122, Memoranda Connected with 
Light. Velocity of light 192,000 miles 
second, nearly, ‘Decomposition of light: 
teven prismatio colors of a ray of light are 
violet, indigo, blue, green, yellow, orange, 
red, "Violet is tho maximum chemical or 
actinic color; yellow the maximum illumina- 
ting color, and ted the heat color. 


6124, Velocity of Sound. In air, 1.142 
feet per second. In water, 4,900 feet. 
‘Through iron, 17,500 feet. Through copper, 
eed feet. Through wood, 12,000 to 16,000 
feet. 

Distant sounds may be heard on a still 


day: Human voice, 150 yards. Rifle 5,300 
ards, Military band, 5,200 yards. Cannon 
$5,000 yards. 


6125, _Heat-conducting Power of 
Materials, Conducting power of 
substances, slate being 1000. 


336 
750| eth aad plaster, .255 
ie hd Cement......-...200 


6126. 
eter x 3.141; 


of the Circle. Diam- 
= circumference. Diameter 
side of an equal square. Diameter 
side of an inscribed square. Ra- 
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dius squared, x 3.14159 = area of circle. 
Diameter squared, x .7854 =. area of circle. 
Radius x 6.28318 == circumference. Cir- 
cumference — 3.14159 = diameter. Circum- 


ference = 3.54/area of circle, Diameter = 


1.1287 area of circle. 

6127. To Determine the Weight of 
Live Cattle. Measure in inches the git 
round the breast, just behind the shoulder- 
blade, and the length of the back from the 
tail to the forepart of the shoulder-blade. 
Maltiply the girth by the length, ond divide 


by 144, If the girth is less than 3 feet, mul- 
tiply the quotient by 11; if between 3 feet 
aud's feet, multiply by 16; if between 6 fect 


and 7 feet, multiply by 23; if between 7 feet 
and 9 foot, maltiply by 31. If the animal is 
lean, deduct jh tom the result. Or: Take 
tho girth and length in feet, multiply the 
square of the girth by the length, and multiply 
the product by 3.36. The result will be the 
answerin pounds. The live weight, multiplied 
by .605, gives a near approximation to the net 
weight. 

6128, To Measure Corn in the Crib. 
Com is generally put up in cribs made of 
rails, but the rule will apply to a crib of an; 
size or kind, ‘Two eubie feet of good, sound, 

ry corn in the ear, will make # bushel of 
shelled corn. To get, then, the quantity of 
shelled com in a crib of corn in the ear, mea- 
sure the length, breadth, and height of the 
crib, inside of the rail; multiply tho length 
by tho breadth, and tho product by the height; 
then divide the result by 2, and you have the 
number of bushels of shelled corn in the erib. 
Tn measuring tho height, of course the height 
of tho corn is intended. And there will bo 
found to be difference in measuring corn in 
this modo between fall and spring, becanse it 
shrinks very much in the winter and spring, 
and settles down. 

6129. Percentage of Pork to Live 
Weight. The following table shows the 
proportion of pork to live weight of fat swine : 

Live Weight in Pe 


6130. Measures for Housekeepers. 


Wheat flour. . - 1pound is 1 quart. 
Indian meal . -1° Qon “2 
Butter when soft... 1“ “rT 4 
Loaf sugar, broken... 1 “yo 
Whito sugar, powd:. 1“ loz “1 
Best brown sugar... 1 Qos “1 « 
Eggs.. 

Flour. 


4 quarts a 
A common sized tumbler holds. : 
‘A. common sized wine-glass. it gill: 
25 drops are equal to... 1 tea-spoonial. 

6131. Sizes of Drawing Paper. 
Wove Antique. 2 x31 in. 
Uncle Sam. 
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nosticating 

continuance of dry weather, if the barometer. 
begins to fall slowly and steadily, rain will 
certainly ensue; but if the fine weather has 
been of long duration, the mercury may fall 
for 2 or 3 days before any perceptible change 
takes place, and the longer time that elapses 
before rain comes, the longer the wet weather 
is likely to last. 

II. Conversely, if, after a great deal of 
wet weather, with the barometer below its 
mean height, the mercury begins to rise stead- 
ily and lowly, fine weather will come, though 
2 or 3 wet days may first elapse; and the fine 
weather will be the more permanent, in pro- 
pcan to the length of time that 

efore tho perceptible change takes place. 


III. On either of the two foregoing suppo- 
sitions, if the change immediately ensues on 
the motion of the merenry, the change will 
not be permanent. 

IV. If tho barometer rises slowly and 
steadily for two days together, or more, fine 
weather will come, though for those two days 
it may rain incessantly, and the reverse; but 
if the barometer rises for two days or more 
during rain, and then, on tho appearance of 
fine weather, begins to fall again, tho fine 
weather will be very transient, and vice 


versa. 

Y. A sudden fall of the barometer in 
spring or autumn indicates wind; in summer, 
during very hot weather, a thunder-storm 
may be expected; in winter, a sudden fall 
after frost of some continuance indicates a 
change of wind with thaw and rain; but in a 
continued frost a rise of the mercury indicates 
approaching snow. 

. No rapid fluctuations of the barometer 
aro to bo interpreted as indicating either dry 
or wet weather of any continuance; it is on! 
the slow, steady, and continued rise or fall, 
that is to be attended to in this respect. 

VII. <A rise of the mercury late in the 
antumn, after a long continuance of wet and 
windy weather, generally indicates o change 
of wind to the northern quarters, and the ap- 
proach of frost. 


6133. Melting or Boiling ing Point of Met- 
Soe als, Liquids, 


Cast iron melts; 2696° (Morveau). 
Steel melts. 

Gold melts (Daniell) ; 2200° (Kane). 
Copper melts (Kane); 2548° (Daniell). 
Silver melts (Aakins) ; 2233° (Daniell). 
Brass melts (Daniell). 

Iron, bright cherry red (Poillet). 

Iron, red heat (Daniell). 

Zinc burns (Daniell). 

‘Antimony melts. 

Zino melts (Daniell) ; 793° (Gmelin). 
Mercury boila( Daniell); 662°( Graham). 
‘Whale oil boils (Graham). 

Lead melts (Crighton) ; 609° (Daniell). 
Linseed oil boils. 

Sulphar ignites. 
Salphurio acid boils (Phillips); 620° 


(Graham). 
Bismuth melts( Phillips);518°( Gmelin). 
Tin melts. 

Arsenious acid volatilizes. 

Saturated solution of nitrate of ammo- 
nia boils. 

Metallic arsenic sublimes. 

Saturated solution of acetate of potassa 
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boils. 

320 Cane sngar melts, 320° to 400°, baking 
heat of an oven. 

315 Oil of turpentine boils (Kane). 

304 Saturated solution of nitrate of lime 
boils. 

302 Etherification ends. 

275 Saturated solution of carbonate of pot- 
ash boils. 

256 Saturated solution of acetate of soda 

nils, 

48 Nitrie acid, specific gravity 1.42, boils. 

238 Suturated solution of nitre boils. 

20° Saturated solution of sal-ammoniaa 

oils, 

226 Sulphur melts( Fownes) ; 232° (Turner). 

220 Saturated solution of ‘alum, carbonate 
of soda, and sulphate of zinc boils. 

218 Saturated solution of chloride of po- 
tassa boils. 

216 Suturated solution of sulphate of iron, 
sulphate of copper, and nitrate of 
lead boils. 

213 Water begins to boil in glass (or 2134°). 

212 Water boils in metal, barometer at 0 
inches. 

199 Milk boils. 

194 Sodium melts. 

185 Nitric acid, specific gravity 1.52, boils. 

180 Starch dissolves in water. 

176 Rectified spirit boils. Benzolo distills. 

173 Alcohol, ‘specific gravity 796 to 800, 
oils, 

Bees’-wax melts (Kane); 142° (Le- 


Salling i. Pyroxylic spirit boil 
Sc eal oxylic. spirit boils 
Scanlan). cee 


Albumen coagulates. 

loroform and ammonia, specific grav- 

ity .045, boils, 

Potassium melts (Daniell: 
Acetone (pyroacetiospirit} 
Butter melts (130° to 14( 
Mutton suet and styracine melts. 
Phosphorus inflames. Friction matches 


ignite. 

Bisulphuret of carbon boils (Graham). 

Spermaceti and stearine melt. 

Beef tallow melts, 

Highest temperature of the human 
body (in lockjaw). 

Mutton tallow melts, 

Phosphorus melts (99° to 100°), 

Ether, specific gravity .720, boils. 
Blood heat. 

Acetons fermentation ceases. 
boils in a vacuum. 

Mean temperature at the equator. 

YVinous fermentation ends; acetous 
begins. 

Lowest temperature of tho Muman 
body (in cholera). 

Best temperature of a room (65° to 68). 

Oil of anise liquefies ; congeals at 60°. 

Mean temperature at Rome. 

Mean temperature at London. 

Sulphuric acid, specific gravity 1.741, 
congeals (41° to 42°), 

‘Mean temperature of Edinburgh. 

Olive oil freezes. 

Water freezes. 

Milk freezes. 

Vinegar freezes. 

Strong wine freezes. 

Mixture of snow and salt. 

Brandy freezes. 

Mercury freezes (30° to 40°). (See also 
Nos. 7, 3353, 3459 and 1687, §e). 


6134, Weight of Earth, Rocks, &. 
A cubic yard of sand or ground weighs about 
30 cwt. Mud, 25 cwt, Marl, 26 ewt. Clay, 
Chalk, 36 ewt. Sandstone, 39 cwt. 
Shale, 40 ewt. ' Quartz, 41 ewt. Granito, 42 


oi (Kane). 


& 


Water 


SRSSEF BSSBR 9 AS 


ae 


GRANDDAD'S BOOK OF CHEMISTRY 


351 


DICK'*S ENCYCLOPEDIA 


ewt. Trap, 42 cwt. Slate, 43 ewt. “ bluish)... sy A " 

To find the weight of a cubic foot of any of “ { etttomch). 33 C197; Welght of Hemp and Wire ope. 
the above, divide the weight of a cubic yard x). Yeahig): 32 Heer. Tnow Wine, j| Srezt Wins. | 
by 27. ‘Thas, a cubic foot of sand weighs Ruby 42 Lbs, Lbs, 

Por lb ewt., ssiuivaleat to about 124 Pounds. “ 3.5 Cir |weight| oe ‘Weight ||_Cir- 

6135. Weight of Various Minerals.  Sapphii 38 per |cumf per |ieumfers 
One cubic fuot ef waver weighs at 4 tompera- Toone: 42 ence: |rathom|; °C | Fathom, |] 690% trath« 
taro of G0° Fahrenheit, 624 pounds avoirdu- (whitish). 35 ala 5 cs 
pois. By ascertaining the specific gravity of  “ (Bohemian). 23 2 lk a ae a 
a substance and multiplying with 624 ear, Ruby (spinelle). 34 br ores 1 2 
tho exact weight of one cubic foot is obtained. 28 ce Hes He aln|n 

ave Ae Te ee gh Ue oe Lees tee 

tr, 0: 26 —|— |e 34} ie | 2 

Anthracite coal Rots 1} 26 oy) 7 fl 4 we | oF 
“Antimunial copper, tetrahedrite, te pea ee Be 4b ae | 
or grey cop} + 5.0 300 26 é 9 |} 2 5 TPs IC3 
Antimonial si 93 om ne asl ea ie SE || = 
4 < 6; | 10 | 2% 6 | 2 | 38 

65 400 Jasper (green). a7 meal Se Wo ot | 2 | 4 

30 186 “te (feaaieh yellow) 26 Faleas BH ‘ 3 rp 

Schoen. a6 PAS allies Folens ees 

ickel > 60 370 © Tourm: : alu | 3 8 || oe | 5 
Adbosto 3.0 196 Quarts ar EB DPR ss a ad ba 
Asphaltum, 10 62 ~ 37 8 16 || 3§ 9 2) | 5a 
Baryta mulphato. 43 310 Peta raf —|—| 3 | 10 | a j)é 
Baryta carbonate, AS 8; 18 3 ll 2! 
Bisinuth.. 97 600 Fluor. aS Ba ene i ctacill seealpeet 
Bituminous - 15 90 6. 23 3h 13 8 
Black Jead, graphite. _ 20 195 Gyprum. a7 4 14 = 
Black jack bende, sulphurct of eae Fr} Pres eats 9 
Bog voi ota 4 Bo ple) ooo a5 tl is 1 
Brawn hematito 1 40 © 250 (crystal or flint). 4a | 20 PB 
Building stones, comprising 

nito, gneiss, syenite, do... 3.0 186 
Cafamin 1 33 190 
Chromic iron. = 45 260 

‘apper pyrites eet 

Derbyshire spas, Buor spar. 3.0 186 ; 
Foldopar...<. 3.0 190 ; Reneally ta be (Oruatiing Fox 
Flint 25 110 Squaro inch. | square tach. 
Loose sand. 95, 
Franklinite. > 6.0 310 9.000 
Galena... 175 465 9,000 
Gold (20 carats) 215.7% 1000 5,500 

«© (pure) 2 19.2 § t01200 5.600 
Gypsum. . - 23 130 7 44 6.000 
Tron—cast iron. - = 450 6 37 10.000 

“ : 8 

a 50 310 & 37 

“— pyrthotine, or 8 50 8,000 

pyrites.... 45 280 93 58 10.000 

“ — specular ore 45 290 87 54 6.000 

“ — wrought.. — 487 41 5.800 
Limestone, 27 © 150 5 28 5.100 

«” miagnesian. 25 130 41 12,000 
Monganese, binoxide of. 48 204 50 
Malachite 49 248 
ica. ; 
Novaculite, or whetstone. 30 eg (fpeatam aS Be 
hes 3.5 217 lndia-rubber 94 59 
Platinuin, metal and ores. to19 1116 18 at 
Porcelain clay: 20° 140 x 
Pyrites, iron... 45 280 Bolling Point. | Expansion.* 
Quartz, pure, compact. 1 86 | 155 8 50 173° at 
~"Yoose, angular, and round 74 46 100 ‘07 
sand. <= (100 ‘90 56 08 
a0 9188 1.000 62.4 212 ‘047 
Vitreous copper, copper glance. 5.5 341 1,028 64.1 213 
Wood tin, stream tin. - 70 4M ae saan WaR SragLtae 
Zine, sulphide or blendo 1 40 © 250 cane hose 
Zincite, ved rine oro - $5 gl S (Ae being 1) ia Grains. 
ine carbonat 4 = 
Zine silicato... + 34 200 ear Heo Big 
(Feuchtwanger), fe ea eo 

6136. Table of the Relative Hardness “00008, 069 43 
and Weight of the Principal Precious 00125, 1,103 ea 

mes, &c. 


Bard- Specific 
ness. Gravity. 
200° 37 


9 34 


Substances. 


Diamond from Ormus. 
“ (pink). 


* Expansion of fiuids is calculated between 92° and 212° Fahrenheit. 
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6139. Weight of Copper and Lead. 


Weight of a Square Foot of Copper and Lead 
Spawn, de to b inch tn thickness. 
Thickness. Lead. 
te 1.85 
* 3.70 
* 5.54 
+ 7:39 
& 924 
a 11.08 
a 12.93 
1 tg 
$ 18.47 
ft 20.31 
? 22:16 
+ 24.00 
25.85 
27,70 
fy 29.55, 


6140. Weight of Cast-Iron Plates. 
Weight of Cast-Iron Plates, 12 inches square. 


‘Thickness, Weight. | Thickness. Weight. 
+ inch... 4 Ibs, 13 uz.| # inch.24 Ibs, 24 02. 
oo ge LOR age gta 
yg ged Fa l3y ugg 
+e CC Oa 
6141. Weight of Sheet Iron. 


Weight of @ Square Foot of Sheet Iron in 
pounds avoirdupois, the thickness being the 
number on the wire gauge. No 1 is +; of 
gn inch ; No. 4, $; No. 11, 4, ge. 

on Pea se 


Wire Gauge, *| mirontee 


mroorccR ee. 


aS 


6142, 
Weight of a Square Foot of Boiler’ Iron, 


‘Weight of Boiler Iron. 


‘from $ to 1 inch thick, in pounds. 
‘Thickness. Weight. | Thickness, 

..5 pounds.| inch. 
Me yg Poe tute 


Weight. 
25 pounds, 


DICK'S ENCYCLOPEDIA 


6143. Properties of Metals. 


recite | Cate Boot | per |Porcelatte| 'roimts | “sbees 
Gravity. | “in Lee .|per eq. iuch.| Fahr. | sea sis~ 
256| 160 18002 
67 | 418 | 1,066 810°} .0011 
9.82] 605 | 3,250 497°] 0014 
84 | 525 | 17,978] 10,300 | 18699] ‘002 
85 | 531 | 49,000 
8.89] 555 | 19,072 | 11,700 | 1996°| .0017 0949 
8.95 | 559 3,000 898 
9. | 562 | 61,000 
19.95 | 1203 | 20,400 2016°| .0016 | 1000 | .o298 
aa | 525 | 36,000 
77 | 481 | 60,000 | 38,000 0012 | 347 | .1100 
76 | 475 | 70,000 
85,000 
7.18} 448 | 19,000 | 92,000 | 27869) .0011 
11:35} 709 | 1,824] 7,000 | 612°] ‘0028 | 180 | .o293 
3,328 
13.56 | 847 39°} 016 0330 
10.47} 654 | 41,000 1873°| ,0019 | 973 | ‘0557 
78 | 487 |120,000 2500°| .0011 
7.78| 485 | 80,000 
263 | 7.29] 455 | 5,000] 15,000 | 442°] .o021 | 304 | .0514 
253 | 7. 437 | 8,000 773°| 10029 | 363 | .0927 


* Approximate; no well-suthenticated experiments on Aluminum. 


@144. Weight of Round and Square 
Shafts of Wrought Iron, 1 Foot Long. 
size in| Weteht in Lbs. | 5. || Weight in Lbs, 

Round. Inches. | Round.|Square. 

{ : 053) 4 59.7] 76.0) 

-166 211] 5 | 66.2) 84.3 

{ 372, .474)) St 72.9) 92.9) 
F492) 843) 5k 80.1) 102 
4 | 103] 132] st | 875) 111 
2} 1.49] 1-90 || 6 | 95.3) 121 
+ | 2.03 | 2.58 6} | 103 | 132 
1 | 2.65] 3.37] 6 | 112 | 142 
Bt 3.35 | 4.27 6g | 121 | 154 
1, 4.14 | 5.27 7 130 | 165 
1g | 5.00 | 6.37 | 74 | 139 | 177 
1g | 5 97 | 7.58 7} | 149 | 190 
J$ | 7.00 | 8.90 |} 7% | 159 | 203 
1% | 8.11 /10.3 8 169 | 216 
1$ | 9.31 |11.8 8 | 180 | 229 
2 10-6 [13-5 || 8% | 191 | 244 
2 |i1.9 15.2 |} 8 | 203 | 258 
[13.4 [i741 9 | 214 | 273 
2% {14-9 |19.0 || 92 | 297 | 288 
2} |16.5 a 9} | 239 | 304 
2h [18.2 2 98 | 252 | 320 
2% [20:0 [95:5 |] 10 | 265 | 337 
2% [21:9 fo7-9 |] 104 | 992 | 372 
3 23.8 3 il 320 | 408 
3¢ [23.0 [85.6 |] 113 | 350 | 448 
a A 3 12 381 | 486 
3h [37.2 [47.4 |] 124 | 414 | 527 
4 [42-4 [54.0 |} 13° | 447 | 570 
4t 47.8 [60.9 |] 13} | 483 | 614 
4} {53.6 68.2 || 14 | 519 | 661 

6145. 


Weights of Wrought-Iron and 
Steel. 


Round Iron.—Multiply the square of the 
diameter in inches, by the length in fect, and 
by 2.63, and the preduct will bo the weight 
in pounds avoirdupois, nearly. 
Square Iron—Multiply the area of the 
end of tho bar in inches, by the length in feet, 
and by 3.36; the product will be the weight 
in pounds aroirdupois, nearly. 
wre, Angled, T, Convex, or any figure 
of Beam Tron.—Ascertain the area of the end 
of each figure of bar, in inches, then multiply 
the area by the length in feet, and that pro- 
duct by 10, and divide by three; the remain- 
der will be the weight in pounds, nearly. 


Square Cast Steel Multiply tho ares of 
the end of the bar in inches, by the length in 
feet, and that product by 3.4; the product 
will be the weight in pounds, nearly. 

Round Cast Geren ne the square of 
the diameter in inches, by the length in feet, 
and that product by 2.67; the product wil 
give the weight in pounds avoirdupois, nearly. 

6146. Number of Nails Poun 
The following table shows the length of tho 
various sizes of nails and the number of each 
in a pound: 


Size. Length. ‘Number. 
3-penny, | 1 inch long, {557 per pound, 
rite ig tag PPO 
Bm ik « ean 
6 « as « he « 
74 a Had 
a oe ae ior 
oo se oe 
B, « Sores ao 
29° « 3 Stan 
Spikes [4 16 

7 “a mo 

a Sie Tied 

“ 6 « 7 4 

“ 7 sen 
The term “penny,” designating the size of 
nails, appears to mean “pound.” ‘Ton-penny 
nails weighing 10 pounds per thonsand, four- 
enny nails 4 pounds per thousand, do. 


Webster.) This is probably the weight the 
nails were originally made; according to the 
foregoing table they have since learned econ- 
omy in the material. 
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8147. Calendar for Ascertainin: 
will Fall 


B53) 


on what Day of the Week any Given Day 
the Present Century. 


YEARS 1801 TO 1900. 


for. | 


sot | 1807 | 318 | 1929 | 1835 | 1946 | 1ast | 186s | 1874 


4902 | 1819 | 1819 | 1830 | 1941 


3847 | 1858 | 1869 | 1875 


10 | rar | 1925 | 1951 | 1942 | 1853 


190s | 3211 | 1922 | 1893 | 1899 | 1850 


isos | 1817 | 1923 | 183 | 1845 | 1851 


1309 | 1815 | 1926 | 1897 


slelete 


1si0 | 1sat 1855 


yao | 1838 | 1819 


elelel|a|sl =| +|s0No 


rt 


To ascertain any day of the week in any 
ear of the present century, first look in | 1904 
Ihe table of years for the year required, 


and under the months are figures which 
fafer to. tho corresponding figures at the | 120% 


bead of the columns of days below. 


For Reample: To find what day of the | 1316 
woek January i will be in the year 1873, 
look in the table of year for 1873, and in 
parallel line under January is figure 3, 


elelelalel 


which directs to column 3, in which it will 
beseen that January 1 will fall on Wed- 


nesday. 


ee Yommoee 


ee 4sonmeun 


ee sommeDe 


SRSRReS 


SB 


288 BSRSkeS 


31 
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6149. Loss Sustained by Different Substances in Drying. 


Lose Grains, 


Grains. | Dried at 
100 Gallic Acid 212° 95 
100 Sulphate of Quinine 2120 144 
100 Arseniate of Soda 300° 40.38 
100 Alum 400° 47. 
100 Carbonate of Soda Dull Redness 63. 
100 Phosphate of Soda * 63. 
100 Sulphate of Soda ig 56. 
100 Carbonate of Potassa - 16. 
Grains. Dried at Leave Grains. 
29 Oxide of Silver Redness 27 Metallic Silver 
10 Oxalate of Ceriam ne 4.8 Oxide with Peroxide 
100 Oxalate of Iron a 27 Peroxide of Iron 
50 ‘Tartrate of Iron ye 15 Sesquioxide of Iron 
50 Carbonate of Magnesia “ 2 Magnesia 
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6148, Proportions of a Beautiful 
Body. ‘The height should be exactly equal 
to the distance between the tips of the middle 
fingers of either hand when the arms are fully 
extended. Ten times the length of the hand, 
or soven and a half times the length of the 
foot, or five times the diameter of tho chest 
from <ne armpit to the other, should also each 
giva the height of the whole body. Tho dis- 
tance from the junction of the thighs to the 
ground should be the same as from that point 
to the crown of the head. The knee should 
be Precisaly midway between the same point 
and the bottom of the heel. The distance 
from tho elbow to the tip of the middle finger 
should bo the same as from the elbow to the 
middle line of the breast. From tho top of 
the head to the level of the chin should be 
the same as from the level of the chin to that 
of tho armpits, and from the heel to the toe. 


6150. Table of Symbols and Equiva- 
lents of Metallic Elements. The specific 
gravity of the following are given at water 
standard. ‘The equivalents are multiples of 


hydrogen, which is adopted as the basis, or 1, 


Equlvaleat, 
——|sn. or 
3. Dia] Ui 
13.61] 
129.00} 
5. 
68.50| 
ja15. 00 
11.00} 
56.00] 
20,00] 
46. 
26.27] 
29.60] 
1123.00] 
.70 | 32.00) 8.72 
.50 | 48.00 
00 | 6.07] 
199.00 | 98.39)19.4 
60,20 
4.00 
98.80 | 98.56)18.63 
28.00 | 28.00] 7.84 
44.30 
103.60 |104.00)11.30 
7.00 | 7,00] | “59 
12.00 } 12.00] 1.75 
‘31.70 | 26.00] 8.00 
200.00 |200.00}19.0 
48.00 | 48.00) 8.60 
29.60 | 20.50] 8.63, 
94.00 
99.70 | 99.41}10.00 
53.30 | 63.24}11.50 
98.90 | 99.00]21.50 
39.20 | 39.00) ‘86 
62.20 } 52.16111.20 
85.40 | 85.00] 
52.20 | 62.11] 8.60 
22.30 | 21.00] 
108.00 |108,00/10.43 
28.30 | 23.00] ‘97 
43.80 | 44.00] 2:54 
64.00 | 64.08] 6.30 
204,00 
59.60 | 59.60) 
59.00 | 59.00] 7.29 
25.00 | 24.12] 6.98 
92.00 | 92.00)17.20 
60.00 } 60.00/10.15 
51.50 | 68.46| 
30.85 
32.30 | 92.59] 6.91 
33.60 | 33.68) | 
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6151, Table of Symbols and Equiva- 

lents of Non-Metallic Elements, ‘Tho 

specific gravity of these are given in their 

mus form, air being the standard or 1,000. 

be equivalents are multiples of hydrogen 
which is adopted as the basis or 1. 


fle 
Symbol valent. _| Speci 
Bromine Br 80.0 | 5.4110 
Carbon Cc 6.0| .8290 
(Chlorine cL 35.5 | 2.4530 
|Fluorine Fl 19.0 | 1.3270 
Hydrogen | H 1.0] 0692 
Lodine I 27.0 | 8.7827 
Nitrogen N 14.0] .9713 
Oxygen 0 8.0 | 1.1056, 
Phosphorus} P 32.0 | 4.2840 
‘Selenium Se 40.0 | 7.6960 
‘Sulphur. Ss 16,0 | 2.2140 

6152. To Reduce Parts by Volume 

or Measure to Parts by Weight. Multi- 


ply the parts by volume or measure by the 
specific gravity of the different substances ; 
the result will bo parte by weight. 

6153, To Find the Length of the Day 
or Night. To find tho length of any day, 
double the timo of sunset. Double the hour 
of sunrise will bo the length of the night. 


6154, To Reduce a Ziquid toa Given 
Density. It has been already stated in No. 
52 that the actual weight of any substance 
may be found by weighing an exactly equal 
valk of water, and multiplying the weight 
found by the specific gravity of the substance; 
the product is the actual weight. To sim. 
plify this, supposo that a liquid has a specific 
gravity of 1.325; also that a certain bulk of 
water (say any 1 measure) weighs 100 grains; 
then o similar bulk (1 measure) of the sub- 
stance would weigh 100 x 1.325 = 132.5 grains. 
Now, supposing wo wish to reduce the weight. 
of this liquid, so that 1 measure of it shall 
weigh only 115.5 grains (that is, shall have a 
specific gravity of 1.155), how much water, 
whose specific gravity is 1.000, must be added 
to it to produce this result? 

From tho nature of the proposition, it fol- 
lows that the bulk of the substance (1) mul- 
tiplied by its specific gravity (1.325), added 
to tho bulk of added (unknown) water multi- 
plied by its specific gravity (1.000), must bo 
equal to the aggregate bulk of the substance 
and of tho water combined, multiplied by its 

aired specific gravity (1.155). 

‘utting the above words into shape, and 
assuming z to bo tho required bulk or quantity 
of water 
(LX 1.325) + (2X 1.000) = (14.2) 1.155 
or 1.325 4 1.0002 = 1.155-+1.1552 
by subtracting 1.155 and 1,000 x frum each 
side wo have 

170 == 1552 
in other words tho required 

bulk of water, ... % = :$9 == 1.097 

If, as supposed above, the measure assumed 
was such that it weighed 100 grains of water, 
we should have to add 1094; grains of water 
tol measure of the substance to produco a 
mixturo of specific gravity 1.155. 


354 


6155. Gay Lussac’s Light Areometer 
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6158. Beck's Heavy Areometer Pe- 


Reduced to Specific Gravity. This in- duced to Specific Gravity. This ranges 
strament ranges from 0° to 50°, 0° corre- from 0° to 76%, 0° corresponding with water 
sponding with water at 59° Fahr. at 544° Fabr. 
Sp. Gr. | ‘Diff. ||Degree.| Sp. Gr.| Diff. ‘Degree.| Sp. Gr. | Dit. |[Pesree.| Sp. Gr.| Dim, 
f 
2 | 1.0000 | .o095 | 30° | .z692 | 0057 0° | 1.0000 | .9981 |) 45° | 1.3600 | .0113 
5 | .9524| .0087 || 35 | “7407 | .0053 5 | 1.0303} fovea |} 50 | Laner | 1012 
10 | :9090| ‘0079 | 40 | :7143 | .0049 10 | 1.0525 | ‘068 | 55 | 1.4762 | 10134 
15 | ‘3606| ‘0073 || 45 | ‘a97 | Lo044 15 | 1.0868} .0073 | 60 | 1.5454 | ‘0147 
20 | .8333| 10067 || 50 | .6667 20 | 1.1333 | :0078 || 65 | 1.6190 | ‘o162 
25 | 8000 | .0062 25 | 1.1724 | .0084 || 70 | 1.7000 | .0179 
This tablo gives the specific gravity. corre- op ercroy Resa te | ees 
jonding to every & degrees of the scale. To | 49 | 1's077 | “10> i 
the specific gravity of intermediate st TS = 
degrees, the average difference between each _ Tho specific gravity of the intermediate 


degree ‘is given in the third column, each 
given differcuce referring to tho four degrees 
following the degreo opposite which tho dif- 
ference is placed. Thus: To find the specific 
gravity corresponding with 33 degrees of the 
scale, look in the table for the specific gravity 
of tho nearest lower degree iven, ia. this 
instance 30°; and we find .7692; 33° is 3° 
more than 30°, hence we must deduct 3 
times the given’ differeace (.0057), or .0171; 
this last deducted from .7692 = .7521, which 
is tho approximate specific gravity  corre- 
sponding to 33° of the scale. 

‘Tho intermediate de; of other areome- 
ters may be determined in a similar manner. 

‘Tho corresponding degrees of different ureo- 
meters nay also be found by a comparison 
with their respective specific gravities; allow- 
anco being mado for difference of temperature. 

Information showing tho practical uso of 
some of the areometers will bo found in Nos. 
58 to 68. 

6156. Gay Lussac’s Heavy Areometer 
Reduced to Specific Gravity. This areo- 
meter ranges from 0° to 50°, representing 
water at 59° Fabr. 


Bp. Gr. | Diff. [Degree 
0° | 1.0000 | .0105 |} 30° 
5 | 1.0526) .0117 || 35 

10 | 1.1111] .0131 |} 40 

15 | 1.1765 | .0147 || 45 

20 2500 | .0167 || 50 

5 0191 


The specific gravity of the intermediate 

de; is found in the same manner ns in No. 

only that the differences must be added 
instead of subtracted. 


6157. Gay Lussac’s Alcohoimeter 
Reduced to Specific Gravity. ‘This instru- 
ment exbibita the percentage of aleohol by 
volume in different alcoholic mixtures at 59° 
Fabr. 


estat os coaar | bua | tials arse ue 

[tevetnmes O liyvolume| > or" { 
100 | .7947 | .0044 60 9141 | 0021 
95 | .8168 | .0O36 55 9248 | .0020 
90 | 6346 | .0031 50 9348 | .0018 
85 | £8502 | 0028 45 9440 | .0016 | 
80 | 8645 | .0031 40 9523 | .0014 
75 | 8799 | .0022 35 .9595 | .0002 
70 | .8907 | .0024 10 £9656 | .0034 
65 | 9027 | .0023 © {1.0000 


Tho specific gravity of the intermediato 
degrees is found as explained in No. 6155, only 
that the difference must be added instead of 
subtracted. 


degrees is obtained as shown in No, 6155, the 
differences being added instead of subtracted. 
6159. Beck’s Light Areometer Re- 


duced to Specific Gravity. The scale on 

this areometer marks from 09 to 70°, 0° rep- 

resenting water at 544° Fahr. 

Deg. 8p. Gr. Deg. |Sp. Gr.| Dift. 

40° | .8095 | 0033 
45 |.7907 | 0036 
50 | 7727 | 0034 
55. |.7555 | 0033 
60. | :7391 | ‘0031 
65 | 7234 | 0030 
70 | 7083 


intermediate degrees 
given in No. 


ter. 


The specific gravity of the intermediate do- 
grees may bo found in tho samo manner as 
directed in No. 6155. 


6161. The Heavy Areometer of Brix. 
This instrument is graduated from 0? Ww 200», 
0° denoting water at 60° Fahr. 


Deg. 
eae 

oe 1. f | 
5 1. i 

10 L. c 

15 1.4286 | 

20 1.4545 | 

25 1.4815 | 

30 1.5094 | 

35 /1.5385 | .0060 
40 1.5686 | . 

45 1.6000 | « 

50 1.6326 | .0068 
55 11.6667 | 0071 
60 jt.7021 | .0074 
6 1.7391 | 0077 
70 1.7777 | .0081 
% 1.8182] .0085 
80 1.8605 | .0089 
85 1.9047 | .0093 
90 1.9512] 0098 
95, 2.0000 

100 


‘The specific gravity of the intermediate de- 
ea is obtained as in No. 6155, by adding 
e differences instead of subtracting them. 
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6162. The Light Areometer of Brix. 
‘This areometer is graded from 0° to 200°, 0° 
corresponding with water at 60° Fahr. 


|Degree.| Sp.Gr.| Dist. Desree| 5p. Gr. | ‘Dif. 
0° | 1.0000 | .0025 |} 105°] 7921 | .0016 
5 | .9876} .0024 || 110 | 7843 | ‘0015 
10 | .9756| .0024 | 115 | -7767 | 0015 
15 | .9633} .0023 || 120 | ‘7692 | :0015 
20 | .9524| .0022 |) 125 | "7619 | ‘oo14 
25 | .9412) -0022 || 130 | 7547 | .0014 
30 | .9302/ ‘ooz1 |} 135 | 7477 | ‘0014 
35 | 9195 ‘oot || 140 | :7407 | ‘0014 
40 | .9091 | -0020 || 145 | :7339 | ‘0013 
45 | .8989| -0020 |} 150 | 7273 | ‘0013 
50 | 8889 ‘0020 |} 155 | 7207 | {0013 
85 | .8791| .0019 || 160 | 7143 | ‘0013 
60 | .8696 | .0019 || 165 | ‘7080 | {0012 
65 | .8602] ‘0018 || 170 | ‘7018 | ‘0012 
70 | .8511] .0018 || 175 | ‘6957 | ‘012 
75 | .8421/ ‘0018 || 180 | ‘6897 | ‘oo12 
80 8333 | 0017 185 | .6838 | .0012 
85 | .8247] 0017 |} 190 | ‘6780 | :0011 
90 | .8163] .0016 || 195 | ‘6723 | ‘0011 
95 | .8081| .0016 || 200 | ‘6667 
100} _.8000 | .0016 


‘To obtain the specific gravity of the inter- 
mediate degrees see No. 6155. 

6163, utch Heavy Areometer Re- 
duced to Specific Gravity. The range of 
this instrument is from 0°'to 75°, 0° corre- 
sponding with wut 


Deg. |Sp. Gr] Dist. 
0° 40° |1.3846] 0140 
45 20155 
5 0172 
55 0193 
60 20217 
65 0246 
70 0282 


355 


The specific gravity of the intermediate 
degrees ts easily obtained by following the 
directions laid down in No. 6155, adding the 
difference instead of subtracting it. 

6164. Twaddel’s Areometer Reduced 
to Specific Gravity. The range of this 
areometer or saccharometer is from 0° to 
200°, 0° corresponding with water. 


Degrees. | Sp. Grav. || Degrees. | Sp. Ora. | 
© | 1.000 105° 1.535 | 
5 1.05, 110 1.550 
10 1.050 115 1575 
15 1.075 120 1.600 
20 1.100 125 1.625 
& 1135, 130 1.650 
30 E 135 1675 
35 140 1.700 
40 145 1.725 
5 150 1.750 
50 155 1775 
55 160 1/800 
60 165 1.825 
6 170 1.850 
70 175 1.875 
6 180 1.900 
80 185 1.925 
85 190 1.950 
90 195 1975 
% 200 2/000 

100 


In the above table the difference between 
the degrees is .005, throughout; the specifio 
gravity of the intermediate degrees can_ be 
found by following the method given in, No. 
6155, adding instead of deducting the differ- 
ence. (See No. 68.) 


INDEX. 
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6165. Baumé’s Heavy Areometer. 
This instrument marks from 0° to 75°, 0° 
being water at 634° Fabr. 


Deg. | Sp. Gr. | Dirt. | Deg. |Sp. Gr.| pitt. 

0° | 1.0000 | 0071 |) 40° |1.3746] .0135 
5 | 1.0353 | .0076] 45  |1.4421| .0149 
10 | 1.0731 | 0081 | 50 1.5166] .0165 
15 | 1.1138 | 0088] 55 /1.5992| .o184 
20 | 1.1578 | .0095 | 60 |1.6914] .0207 
25 | 1.2053 | .0103 |} 65 [1.7948] .0234 
30 | 1.2569 | .0112 |} 70 {1.9117} .0266 
35 | 1.3131 | -0123 ||_75_ Ie. 


‘The specific gravity of the intermediate de- 
grees can be obtained as directed in No. 6155, 
adding the difference instead of subtracting. 
A ready method of calculating the specific 
gravity corresponding to the degrees of this 
areometer, sufficiently correct for common 
purposes, will be found in No. 66; the table 
given in No. 65 is made on that principle, 
and based on 1000 as the unit representing 
water, instead of 1. 

6166. Baumé’s Light Areometer. 
This areometer ranges from 10° to 60°, 10° 
denoting water at 544° Fabr. 


Deg. | 8p.Gr. | Dit. || Deg. [sp. Gr| Dist, 
10° | 1.0000 | .0066 |} 40° | .8294 | .0046 
15 9669 | .0062 || 45 | .8065 | .0043. 
20 58 | .0058 || 50 | .7848 | .0041 
3 9067 | .0055 |] 55 | .7642 | .0039 
30 8794 | 0051 || 60 | .7447 
35 -8537_| 0049 


The specific gravity of the intermediate de- 
grees is found by following tho directions 
given in No. 6155. A simple method for 
converting the degroes of this areometer into 
specific gravity, applicable in cases where 
gret, neouracy is not required, is, given in 

0. 66. A table, similar to the above, will 
be found in No. 62, sufficiently accurate for 
greral practical purposes, 


In the compilation of this Index, especial pains have been taken to economise space as much as possible, 
‘without impairing its usefulness for ready reference. With this end in view. classification of items has been 


largely resorted to; so that, in man: 


from two or three to twenty or more. 
Some discretion is, therefore, advisable in searching the Index for any desired receipt. If, for instance, 
it is required to find ont ‘ How to put ont a fire in a Chimney,” it will natorally bo foond ander “Chimney,” 
the object to be operated upon. Again: in searching for some preparation of n compound body, * Solution 
of Citrate of Magnesia," for instance, it would be found under “Citrate of Magnesia,” the principal ingredi- 
ent, and not under ‘“‘ Magnesia," which, although its base, is an entirely different substance. 
Proprietary preparations and processes will be fownd only under the name of the inventors; thus, 


“ Brandreth's Pilla” are indexed under “ Brandreth,” and not under tho head of * Pills 


'y cases, o single entry will embrace several receipts, varying in namber 


* this latter heading 


including only such ag have no such distinctive designation. This is done to avoid needless repetition, and 


thereby save space. 


The subjects covered here from Dick's formula encyclopedia fall un- 
der the general categories of chemistry and medicine. Seeming gaps are 
simply deletions from this volume of subjects falling in the category 
of products such as shoepolish, toothpaste, metallurgy, liquors, etc., 
which are in or will be in other Atlan Formularies publications 


Abernethy's Pills... 
Absolute Alcohol, to obtain. 


Abvsorbents. . . , SATE, 

Acetate of Baryta 
Abstinence as a cure for Di Roctate.of Barrie 
Acetates ‘Acetate of Co 


‘Acetate of Alumina - 


Acetate of Ammonia....... 
Acetate of Ammonia, Solution 


Acetate of Ethyl 


4218 Acetate of Iron . 


513 


53 Acetate o 
Acetate of 
Acetate of Soda . 


‘Acetate of Lend, Solution ol 
‘Acetate of Morphia ........4 
ff Morphin,Solution of 4770. 

Potassa 4180 


Acetic Acid 
Acetic Acid, Anbydrous 3 
Acetic Acid, Campborated .. 3895 
5 Acetic Acid, Commercial 889 
267 Acetic Acid, Dilute. ......_...3800 
Acetic Acid, Glacial or Hydra- 
801 


4206 
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Acetic Acid, Strong,from Vine- 


ao to concentrat 326 
Acette Acid, Weight of, w fd 70 
‘Acetio Ether. 


Acids, see FAME or AcID. 
Acie General ee 


ida. cautions in Toning, 
Acids, Table of Equivalents of 
Acids, to test the het, 59 
com ona Leaves, Fluid tract 
Aconito Leaves, Tincturo of ort 


Aconito Root, Fluid Extract of.4575 
Aconito Root, Tincture of. 4482 
Aconitino Ointment. . 4984 


Adhesive Resin Plaster 
Acrated Waters. 490, 0. 
Agu, Fever and, Remedies for 5579 
Altkin's Compound Syrup of 
ron 4648 


Albumen, Terts fo 
Alcohol .... 
Aicohol, Absolut 
Alcohol, Amylio 
Alcohol, Dilute, officinal 
eat Ofctnas 


bona ‘the 

‘Welg ie fad Vola te eampeiiog OS 
Ato taceriain te Cakot 
‘Alcohol, to dodorise 


Alcohol, to dilate . 
Alcohol, to filter . 
Alcohol, to find tho Peroesiags en 
alot to freo trom Fusel Oil. 1445 

Alcohol tolncroase theStrength 


lobo, to rasa the proof o 


1434 
Alcohol 6 raino low, -proot 1483 
‘Alcobol, to roduce low-proof. 
Alcohol, to reduce the proof of 183 


1455, &e, 
Alcohol, to reduce the Stren, a 
Aloohol, to test the Purity 
Aloohol, to test the Streugih of 448 
Alcobolio Extracts, to prepare. « 
Alcoholic Fermentation. 
Alcoholic Solution . 
Alcoholized Sulpbario Acid... aa 
Alcoholmetera, see HYUROME- 

Tere ond AKROMETEES, 
Alcoholmetry . 
ichyd-omimonia 
Aldenyde, 4308 
Alkalles, Tablo of Equivalents 


sesseneses a 
Alkalics, to find t! “ 
alimeters. a 
Alkalimetry J 
Alkaline Poisons, Antidotes for 5001 
Alkaline S Syrup of R of. Hebert 
Alkaline Waters, Aerated. ... 4433 


Alleock's pecker Plaster. 
Allen ‘8 Nerve and Bono Li, 


ent, 
Allison's Tobaceo Ointment. |5290 
Allspice, Essential Oil of. 
Allspice, Fluid Extract of. 
Alloxan 


Almonds, oa of, non-poisonous 1512 
Aloes and Assafetida Pills. 


Aloes, Tincturo 
Alteratives . 


4906, Si 
Alterative, Rheumatic. 
‘Alterative Syrup. 
‘Alum. 


Alum, Ammonio-ferric. 
Alum, Lotion of, Compound. 
Alum Poultice. 


Alum, Solution of, Compound. 
Alumina, Acetate of. 
Alumina, Hydrate of 
Alumina, SuJphate of. 
Amazon Bitters. . 
Ambergris, to test... 
American Weights and Mc 
aures Son, so. 
Amianthus 


Ammonia, Aromatic Spirit of 1094 
Ammonin, Carbonates of. .4219, &c. 
Ammonia, Cyanate of. 323 
Ammonia, 
Ammonia Poinon, Antidote tor 
Ammonia, Purgurato of. 
Ammonia, Sulphate of. 423 
Ammonia, Sulphuretted Liyaro- 
sulphate of. 5953 
Ammonia, to obtain. 
Ammoniacal Eou do Lavaude 


1007 
Ammoniaca! Lavender Watcr 1098 


Ammoniacal Ointment. . 4944, 5477 
Ammoniated Cologne Water. .1096 
Ammoniated Perfumes 
Awmoniated Tinctures - 
‘Ammonlo-chloride of Mescnry 4140 
Awmonio-chloride of Platinum4086 
Ammonio-chloride of Zinc. 
Ammonio-citrato of Tron. 
Ammonio-ferric Alun 
Ammonio-nitrato of Silver, So- 

lation of. 


per. .4090 
Agporiombats ‘of Copper, 
Solution of. = 4790 
Ammonium, Brozido o 
Ammonium, Hydrosul 
Ammonlum; Iodide of 
Ammonium, Sulphocyanide of | im 
Ammonium, Sulphuret of. 


Amslic Alcohol. 
Angsthetics . 
Anzsthetic, Dental 
Anderson's Pills 
Anderson's Sco! 
Angelot’s Gum Lotion. 
Angelot’s Pastils for the Breath: By 
Angostura Bitters. ses BIG 

Animal Fats . 1518, &o. 
Animal Fats, Rancid, to restore 1489 
Animal Fats, to preserve. 1491, 1515. 
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Animal Fats, to purify........1517 
Anise, Essential Oil of... M465 
Anklo, Sprained, treatment of 5495 
Annealing . 


Aromatic Blackberry Syrup. 
Aromatic Elixir 


4685 
47: 


‘Aromatic Vinegar 
‘Aromatic Wine. 


‘Arsenio Acid, to obtain 
Amenic and Mercury Solution 4731 
‘Arsenic, Antidotes fo 5898 
‘Arsenic, Self-detecting 
‘Arsonic, Teraulphuret of. 
‘Anenic, Tests for. 3937 
‘Anenic, to detect, in Colored 
Paper A383 
Arsenical Solution. 
Aracnious Aci: 
‘Arvonites . 


Antimony, Antidotes for. 
Butter of. 
shloride of. 


hiops of. re 
Flowers of Asnwell's injection for Obstrnct 
jane oF ed Menstruation 
Bane oi Assnfostila and Aloes Pill 
‘Andimony. Oxyoul Assafootida Pills ... 
Potase! ‘Assafotida, 


f, : 
Sulpburet of 4132, &c. BYOIp Fob Com: 
Antipsoric Lotion 
Antispasmodics. 
Aperient Electuary 
‘Aperient Elixir 
‘Aperient Pills 
Aporient Solution. 
Apoploxs, Treatment of .'5 
Apotnecarien’ Graduated ia 


Apothecaties Measure 
‘Apothocaries Mensuro 


5568 Assayers' Gold Weights 
Assnyers' Silver Weight: 
Asthma . 
Asthma, to alleviato. . 
Asthma, Treatment of 
Astringents........ 
Astringent for Leech oer 
Astringent Lotion. 4817, in 
Astringent Ointment. a 
a tetneca Infant Preservs 
tive. 
Atleo’s Cough Mixture. ALO 
Ailon's Soarlat forer Remedy. 5755 
Atleo’ Whooping Cough Cure. ee 
Atler's Nipple 


com- 
pared with Apothecaries 
vA 5962 


‘eight 
Apothecurios Measure com- 


Apothecaries “Measure com- Atmosphere oe 
pared with Imperial, Atmosphere, Pressure of the. e121 
Apothecaries Measuro com. Acmoephar 


to tae the purity of. 


Aura Chiorido. 
Aurous Chlorid 
Austrian Cholera §) 
Avoinlupois Weig 5935 
Avoirdupois Weight compared 
with Apothecarles Measure. .5037 
Avolrdupois Weight compared 
with Apothecarics Weight. 5038 


pared with Metrical... 
Apothecaries Measuro "com. 

pared with Troy Weight. . 
Apothooaries Measure, Impe- 


‘Apothecarice “Meaaure,” Tn 
panes Litres... bay 

Apothecaries Measure, Irape- 
riul, in U. States Measaro. 


Apothecarios Weight.. 5951 

‘Apothecaria Wel teompared ath roy eee amet 
with Apothecaries Measuro. 

per ia sempre 
wi 


i 
Agotrdupate Weight, Decimal 
Equivalents of. 5039 
Ayer'a Cherry Pectoral. 
Ayer's Sarsaparilla. 5328 
oy Ayer! Wild-Gherry Expector. 
ani 


27 Aqua Fortis 
Aqua Regia. +3879 
Aqueous Extracts, to prepare. 
‘Aqueous “Fusion 
‘Aqueous Solution. 
‘aneor various Figures, 
Areometers, various... .64, 6155, &0. 
Ares, compared with Square 
‘Measuro. . a 


Book! 5 rained, Treatms 

eak, Remedy for. 

Balch Water, Aerated. 

ores do Luchon Ws 

ley'a Itch Ointment. 
"a Pills. 


Raters” Tteb, Ointment f for. 
Balaruo bi ease 


Baim of Gileed, Decoction of... 
Balm of Gilead, Factitious . 
Baim of Gilead, Lotion of. 
Balm of Gilead, Tincture of 


aren Tincture of. 
Aromatic Acid Tine! 
Aromatic Bitters 


GRANDDAD'S BOOK OF CHEMISTRY 


Balm of Rakasiri.- 
Balm of the Innocents 
alm Tea. 
Balsams 
Balsam, An 
Balsain’ Apple: Oil 
Rulsam, Cani 
Balsam, Cant 
Balsam, Friar's 
Balsam, Glycerin 
Balsam, Hoffman’ 
Balsam, Locatelle's 
Balsam, Nervine. 


Balsam of Copaiba, ; 
Balsam of Copaiba, Reduced 5108 
Balsam of Copaiba, Syrup 

Balsam of Copaiba, Test for... 
Balsam, Cough 5442 


Baisam of Honey... 5093, 5231 
Balsam of Horehound 
Balsam of Malta . 
Balsam of Peru, Factitious. 
Balsam of Peru Liniment .. 
Balsara of Peru, Reduced. 
Balsam of Peru, Test for 
Balsam of Rakasi 
Balsam of Sulphur 
Balsam of Tolu 
Balsam of Tolu, Teat for...... 
Balsam of Tolu, Tincture of. 
Balaam of Turpentine. 
Balsam, Pectoral 
Balsam, Persian 
Baleam, Pulmonary - 
Balsam, Riga. 
Balsam, Thibault 
Balsam, Turlingto 
m, Universal Wound 
Bagge 1 Process for Refining 


1495 
Barber's Itch, Remedy for. 
Baroloy's Antibitious Pills. 

Water. 


Barilla. . 
Bartom, Chloride of. 
Barium, Oxides of 
Barium, Sulpharet of 
Bark, Easential Oil of. . 
Rarley Water 
Barometer, Uso of the. . 
<a of Various 


Baryta 

Baryta, Acetate of 
Baryta, Antidote for. 
Baryta, Carbonate of. 


Bary! 

Baryta, Nitrate of. 
Baryta, Pure. . 
Baryta, Sulphate of. 
Bartya, Tost for.. 
Basilicon Ointments. 
Bateman’s Itch Ointment. 
Fisteman's Poctoral Drops. 
Bateman's Solphor Wash. 
Betes’ Anodyno Balsam . 
‘Be-tes’ Eye-Water. 
Rath, Hot Air... 
Baths for Manipulations 


Rattley's Senn Powder. 
Batiley Solution of Opium, '\5412 Black Kye, to troat. 
Baud; Degrees of, reduced to Black Fye. to caro. 

Specific Gravity.......62, 65, 66 Black Lead 
Baud, Specie SGravity “re’ © Diack Oils . 

‘duced to Degrees of. 67 Black Pepper, Uil of. 
Banmés Arcomoters.......64, 6165 Black Plaster . 
Baumé's Hydrometera.......61, 63 Black Precipitats 
Baumé's Saccharometer. 64 Black Salve . 


Baume do in Mecquo. 
Baume do Vie . 

Baumo dn Commandcur. 
Baume Nor 


Bench’s Neutralizing Cordial. .5394 
Lerch's Remedy for Tape- 


‘orm “5651 
Bench’s Remody for Uicera_. 


Bearberry Leaves, Fluid Ex- 
tract of. 4577 


Beoquere!'s Gout Pills. ..5187, 5318 
Bed-Sores, Lation for 5820 


Beef and Iron, Wine of. 
Beef, Easence of... 
Bees, Stings of, to cure. 
Belladonna, Fluid Ext 
Belladonna Liniment 
Belladonna, Lation of 
Belladonna, Oi 

Belladonna’ Ointment ... 
Belladonna, Tincture of... 


Bonzoic Acid. to ohua. 


Benzoin, Tincture of. 


Beyrun'e JSyphilite Wash 
Bibron’s Rattleanake Antidote. 5924 
Bicarbonater, eee CARBON ATES. 
Bichlorides, seo CHLOKIDES. 
Biett's Solution 
Riliousness, Treatment of. 


Binacetates, see ACRTATES. 
Binoxides, see Oxi0F8. 
Birch's Constipation Pills enh 5456 


prs ive Acidimeter and All 


nirthimarke, to remove. 


Bismuth, Elixir of. 

Bismuth, irae of. 

Bismuth, Oxide of 136 
Biamuth, Teats ior tho Balts of 4137 
Bissextile or Leap Yea 6064 


Bisalphides and Bisulphureta, 
aco SULPHURETS. 
Bites of Snakes, Insects, bod 


Bitter Boseno 
Bittern, 
Ritters, Filter for , 
Hitters, made with Essences. . 
Hitters, General Receipts for.. 


8i4 
Ritter-Sweet, Fluid Extract of an 
Ritter-Sweet Ointment......... 497 

Be coneae Fluid Extract ots 


Black Cohosh, 
‘Black Cobosb, 
Black Dranght a 


: Mockare a 
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4654 Broast, Sore, Wash for.. 


Blake's Toothache Cure... 
Blancard's Pill, Imitation. 

jand’s Ferruginous Pills... ..5474 
Blanquette....-. 1208 


Bleaching Liquor. 
Bleaching Powder. 
Bleeding, to 
Bleccod Satette, Plaid 
Blessed Thistle Tea. 
Blistering Plaster 


Extract 


Blistera, Management of. 
Blisters, to Camphorate. 
Blood Maker and Purifier. 
Blood Root. Finid Extract of. 
Blood Root for Consumption... 
Blood Root Syrup 5802, 
Blood Root. 


Boards, to find the Content 


Boeli's Cephalic Snuff. 

Boiling Heat of Liquids. . .. 6, 61 

Boiling Heat of Saturated Solu- 
tions 

Boillot’s Purification of Fi 

tari Treatment of. 

Bitters: 


Bono Fat, to obtain. 
Bone Lintment. .. 
Bones, to obtain Gelatine from4 366 
Boneset, Fluid Extract of.....4576 


Borax Ointment 
Borax Ointment, Glycerinated {oa 
Borax, Test for. 4389 
Bottles, to fll, with Boiling Li- 
ids . AT 


al 
"e Spropdo alt Youlgioseae 
Boxes, Capacity of.......6004, 6005 
Boyle's Fuming Liq 
Brainard’s Solution. 
Brandish’s Alkaline Solution . 5357 
Brandish's Alkaline Tincture ot 


Breast, Sore, Salve for. .4985, 4990 


5393 
$405 


prsktnsi eet Pastils for 


Breath, Bad, to cure. .....5859, &o. 
Breath, Odor of Onions in, to 
correct. 

Breath, Shortness of, remoily for 5764 

Breath, Shortness of, to relieve. 5765 

Brleks, Number rewired for 
Parvin, A 

Bricks 


‘Number’ required for 


Erlekwork, Measurewent of, 
Brighton Chalybeato Water. 
Beieetoes sce SULYNUI. 


Brien Weights and Meas 
Rrix's Areometera....... a6, 


ny62 
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Brodic’s Decoctiou of Pareira_ 

Brava | 
Brodie’s Liniment 
Brodum’s Nervous 
Bromitles .. 
Bromide of 
Bromide of Ammonium, 


Bromide of Potassium « 
Bromide of Potassium, EI 
Bromido of Sodium .....: 
Bromide of Sodium, Ei 
Bromin 
Bronchit 
Brown Mixture... 
Brown Oiatment - 
Bruises, Liniment for. 
Bruises, Poultice for 
Brust Thee AS, 
Buchu, Fluid Extract of. 4514, 4590 
Buchu’ Leaves, Infusion an 
Tincture of. = 
Buikting Mate: 
ducting Power of 
Bumstead’a Gonorrh 
tion...... 
Bunions, to S 
Hunsen's Rapid: Filtration 
Burlock, Fluid Extract of. | 
Burgundy-Piteh Plaster. 
Burns, Blistere, to euro. 
Burns enused by, Gunpowder, 
to treat... 5523 
Burng, Liniment for. 
Burns, Recent, to euro. 
Burns, Slight, to cure. 


0: 

5438, 
S857 
. ae 38 
45 


Burns, Superficial, to eure... 5515. 
Burns and ulils, eater 8612 3 
Bushel, Imperinl - 5970 


Bushel, New York . 
Bushel, Weight of a, of various 
Gouin. 

Bushel, Winchester 
Bussang Water 
Butter of Antimony... 
Butternut Pills 
Butyrate 
Butyrate of Ethy 
Rutyrate of Mugnesi 
Butyrie Acid 

Butyric Ether. 
Butyrine. 


Cadminm, Bromide of... 
Cadmium; Todide of. 
Caffeine... 
Cajeput 
Calamine 
Columns, 
Ealeination 
Culcium, Chloride of. 
Calendar, Tniversa 
Chlerite of 10 pre 
247 


Elixir of. 7038 
Calisuyn, “aut, 4701 
Caliaaya’ Kerrophospharated 
MAE MES eevee « 4699, 4700, 
Calivase, Fluid Extract of... 4 
Calasa, Precipitated Extract 


Calnayas Wine of. 


Culomel 
Calomel, Antidot 
Galomel’ Pills 


lamel, Txe of, 
Cahunba, Infusion of. 
Calvert's Testa for Pure Ol 
Culvetti's Manna Lemonade. 
Camphene. 
Cuuphor 
Camphor, Ksseuce of. 
Cempher Julep and Dropo. 
Camphor Liniment ... 
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Campbor Mixturo .... 
Camphor Vintment 
Cumphor, Spirits of. 
Camphor, Tinctur: 

Camphor, to pul 
Camphor Water... 47 
Camphorated Blisters 
Camphorated Lotion. . 
phorated Oil. 
Conada Balsam 

Canada Balsam, Fac 
Canada Liniment .... 
Cancer Ointment. 


- S087 
5403 


Canela, Fluid 
Cantharidal 
Cantharides Linimeut 
Cantharides, Oil of... 
Cantharjdex Ointineut - 
Cantharhles Plas: 
Cantharides Plaster . ||. 
Cantharides, Tinctur> of 
Cantou's Phosphorus. . 
Capsicum, Fluid Exiract of. 
Capsicum, Oi of... 
Capsicum; Syrup of 
Capsicum, ‘Tincturo 
‘Copaiba 


‘arbolic Ac’ 
Carbolic Acid, 
Carbolio Acid Garglo 
Carbotio Acid Lotion 
Carbolio Acid Solution. 
Carbolio Acid, Test for 
Carbolio Acid, to deodorize 
Carbolio Acid, to obtain 
Carbolic Cerato 
Carbolic Plaster . 
Carbolic Salve . 


.. 3013 
4219, &o, 
Gartonat of Ammonis, ‘Bolu 
Carbonate of Baryta . 
Carbonate of Cobalt 
Carbonate of fron, Saccbarins 4103 
Carbonato of Lime Water, Acr- 
ated 4 
Carbonato of Lithia, 
Carbonato of Magnesia 
Carbonato of Potasan. 
Carbonato of Soda. 
Carbonato of Zine 
Carbonic Acid. ors, 4 
Garbonio Acid, Antidotes for.’.5913 
Carbonic Acid, Tests for. 
Carbonic Acid, to obtnin. 
Carbonic Acid’ Water . 
Carbonic Orido...... 
Carbonic Oxide, to obtain. . 
Carbunele . .. 
Carburet of Tron. - 
Carburetted Hyd: A 
Cardamom, Fluid Yrtractor. 
Cardamom, Tincture of ,..4540,_ 
Carlsbad Water. 
Carminatives . 
Carminatiro, Dalby’ 
rminative, Dewee' 


‘Bon 
AGS 
5087 
2 


Castor Oil, to bleach.........- 1504 
Castor Oil, to disguise tho Taste 
of... 5888, &o. 
Gastor Oil, tv purify 221503 
Castor Oil, ta test. 499, 150 
Cataract, Mixture for BUR 
Catarrh. Treatment of . 5586 


Catechu Ointment... 


5 Cherry Vectoral . 


Seabee weak 


cata, ‘Vegctabio. ‘5075, 5825 
Cauterets Water. ~3--4464 
Caustics... 4, &0. 
Caustio Alkali ‘5357 
Caustic Black. 5330 
Caustic for Corns - 3079 
Caustic Todino .. SoTT 
Caustic odino Solution - 3422 
Caustic Lint 5076 
Caustic Potash 4192 
Cayenne Pepper and Balt, Inf. 
sion of. 5319 


Cazonayo's Antiseptic Lotion 420 
Celsius’ Thermometer. 
Esmtigradey Fai 
Sent! lo, _Fahrenhei* 
Reaumur Com; 
Centigrado Thermomot: >. 
Centigrade, to reduos Fairen- 


and 


to 

Centigrade, to reduce, to Fab- 
renheit........ 

Contigrads, to reduce, to Rena 
mur. 


Chalk Mixturo . 
Chalk, to detect, in Milk. 
Chalybeato Waters. .4467, 
Chamomile, Essence of. 
Chamomilo, Fluid Ext 
Chamomile, Qi of. 
Chamoraile, Syrup 


pe 
praan’s Copaiba 
Chapman ‘6 Cena Persua- 


‘Choussicr’s Obstetric Ointment 5041 
Chelsca Ponsibner 


Chemical Nomenclaturo. - 
Chomical Washing. 


Chicory, Test for, 
Chilblain .. 
Chilblain 1 
Chilblain Ointment. 
Chitbiain, Remedies 


ey 

Chineso Weights and Measures 6111 
Chiretta, Fluid Extract of. 
Chiretta Pills 
Chiretta, Tincture of. 


Chloral . 
Chloral, Hydrate ol 
CUnhloral, Hydrate of, to purify “Soon 


Chlorate of Potasea 4164, &c., 
Chlorie Acid. 
Chiorio Acid, to obtain 
Chloric Ether 


Chlorides . 4069 
Chloride, Aurio 4075 
Chloride, Auroua 4075 
Chloride'of Antimony 4131 
Chloride of Bariom 424 
Chloride of Barium Solution ._4774 


~ A266 


Chloride of Calcium 


$7 Chlorinated Poultice 


Chloride of Gobait | 
Chloride of Copper. 
Chloride of Ethy! 
Chioride of Gold. 

Chloride of Tron. 
Chloride of Iron, Tincture of..4504 
Chloride of Iron; Syrup of 4660, 4662 


4665. 

Chloride of Lead . 

Chloride of Lime |. 

Chloride of Lime, Lotion of - "4 

Chloride of Lime, Solution of . 4786 

Chloride of Magnesium 4243 

Chloride of Mercury .... 4138, &c. 
ride of Mercury and Am 


= Chloride of Nickel . 
Chioride of Platinum, 
Chloride of Potassa, Lotion os 4832 
Chloride of Potnssa, Solution ota. 
Chloride of Potassium . 

Chloride of Soda, Lotion of . “san 

Chloride of Soda, Solution of ..4788 
Chloride of Sodium 425 
Chloride of Tin... 


Chlorinated Soda, Solution of, 8 
‘Chlorine . 

Chlorine, Antidote for 
Chlorine, Tests for . 
Chores ee obtain . 


Ghloredyne Mixture 
Chloroform . 
Chloroform 
Chloroform 
Chloroform 
Chloroform, Puro .. 
Chloroform’ Syrup - 
Chloroform, Tests for. 
Chloroform, to obtain 
Ghloroform, to purity. 
Chlorurets, ‘seo CHLORIDES. 
Choke Damp. 
Cholagoguo. . 
Cholera Morbus, aco 
Cholera, Proventivo against... 
5671. 

Cholera, Remotes for. 
Cl hokdes ‘Treatment of 


Chromates 3 
Chromate of Tend 4104, 4105 
Chromute of Potassa, Red... ..4187 
Chromate of Potassa, Red, Sub- 
atitute for, A188, 
Chromate of Potessa, Yellow. .4186 


Chrome Red... 4105 
Chrome Yellow 4104 
Chromic Acid . 


Cigars, Anodyne. 

Cigars for Hoarseness. ..5617, 5619 
for Pulmonary Consump. 

ae 561 


Cinnamon, Essential Oil of. ....1465 
Cinnamon, EssentialO of, Test 
for 


Circles, Properties of. 
Circles, Segments of, Area of. ual 
Giclee: Sedtors of rea ef, 


Circles, to find the Area of 087, Bees 
Cisterns, Capacity of. 


Citrate of Bismuth and Amuu- 
nia, Solution of. ......- 


. Gold with Cough, to cure. 


348 Colocynth 


‘6 Columbo, Tincture of... 
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Citrate of Bismuth, Preparation 
Ce 4813 


Citrate of Iron 
Citrate of Iron, Solution of. 


Citrate of Rseesai ei oe 


g9u4 
1830 ore Acid, o detect ‘Tartario 


Acid in. 
Citric ‘Acid, to obtain. 
Citrine Ointment. 


Cloves, Essential Oilof, 
Cloves, Fluid Extract of. 
Ctutton's Fobrifuge 8 
ebrifuse Tue 
Gaal Ol Oil, Crudo, seo Petnoueom. 
Goal Oil; Refined, seo Keruosine. 


Cobalt, Carbonato of 
Cobalt, Chloride of. 
Cobalt, Nitrate of. 
Cobalt, Peroxide of. 
Cochrane's Cough Medicine. 
Codeine, or Codeia. 


coffee ‘Test for Chicory in - 
Cognac Bitters, French. 
Cognac Oil......... 

Cohbobation in Distillin, 


um, 
Colchicum, Opiated Wine of... 5388 
Colchicam, Tincture of 
Coicothar. ate 
Cold, to cure a. 
Cold Feet, R 
_ Gold Feet mola ight at 


Colic, Lead or Painters’ 

eure. eee 56! 
Collier's Wine of Quinine. 
Collodion, Cantharidal .. 
Collodion, Gun Cotton for. 
Collodion; Morphia 
Collodion, Styptic. 
Collodion, to prepare 


Cologne Water, Ammoniated .1096 
Colt’s Foot, Essence of.. 
Columbo, Fiuid Extract of. 


Composition Powder for Dys- 


Cooley's Corn Plaster ... 
ere ee ee Olivo Oi 
POnie-MORO .- 0... +e 
26 Copaiba and Par, Capanics of. 5417 
‘uetitions 5104 
oan Tialaam af, Reduned..5106 


Copaiba Solubi 3 
Copaiba, Solution of, Specific. .. 
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Copper, Acetate of. -4088, 4089 Cumming’s Paregoric 4528 Digitalis, Fluid Extract of. Edulooration 
Copper, Ammonio-sulphate of. 4090 Cuprum Aluminatum.. 5296 Digitalis, Tincture of... Efforescenco 
Copper, Chloride of .. 4097 Cures, sco DISEASE to be cured. lute Alcohol, Officinal. 44a 


Eger Water, ‘Aerated 

Copper, Ferrocyanide of. Cutaneous Affections, to allay Dinneford's Fluid Magnesia. . 4434 Keyptiacum Salvo . 

Copper, Nitrateof........ Trritatinn in “5491 Dinner Pills 5181 tain Ointment 

Copper, Qrides of 40%, 4004, ies Cas Artificial Sida 1 for. Diners border cy fae Eee Styptie Cotton 
‘opper, Prugaiate of! OO RR ime caeengh abbas era yi helen s jate ino or 

Copper, Sheet, Weight of Cuta, Waterproof Cover Disease, Care of, Reema Earthen 

Copper, Sulphate o Cyamelide . 


Disinfectisg Lotion 
Copper, Sulphite of. . Cyanates 


Displacement, Tinctures by 
Copper, Teats for, in Bolutions 4099 Cyanato of Ammonia Distillation of Essential Oils. 
5. Cyanie Acid. 


Cyanie Acid, to obtain. 3953 Bitches Remedy i 
Cynnides, Metalic... Diureti 
Cyanido of Potassium +4202 Djuretio Drops - 
Cyanide of Potassium, Ulcers Diuretic Infusion - 
caused by, to cure. Diuretic Pills 
Cyanide of Zinc. gwood, Tincture of. 
Cyanurets, sce CVANIDES. Dolous ae 
Cylinders, Cubical Contents of.6001 Donovan's 
Da Costa's Constipation Pills..5455 of Potassium 
Daffy's Elizir.. “817 Donarenrs ‘Solution o 
Dalby's Curminative . and Mercury. .... n : 
Dale's Procens for Oxalio Acid: aoa scare Strength of, for Ditterent ‘sy65 Elixir of Bromido of Sodium mls 


Dandelion Alterative 
Dandelion, Infusion of - q Elixir of Culisaya 


Elder-Flowers, Oil of. 
¥Elecampane, Fluid 


, Aperien' 
'y, Lenitivo 
Elements, Table of, and their 

Chemical Equivalents me 
Elixir; 


Copperas ....-.-.-- 
Cord- Wood Measure 
Cordial, Blackberry . 
Cordial, Diarrhea 
Cordial, Dysentery 
Cordinl, Nerve... 

Corn, to measure, 
Corn Plaster. 


Elixir of Bismut! 
Elixir of Bromide of | 
um 


Corns, Lotion for 
Corn Powder . .. 
Corns, Remedies for. 
Corns, Soft, to cure 


Corns, to prevent. 5848 Dandelion’ Pills. Dover's Powder, Gatphorated 423 Blixir of Ca 

Corrosive Liquids, to tilter....236  Devidaou's mode of deodaris- Dover's Rheumatio Powder ...5501 yy hited 5... 

Corrosive Sublimate . --4139 ing Putrid Whale Oil... Dover's Tincture. .......... Elinir of Goutio 

Corral Senile ate) Antidotes Davie’ Neutralizing Cordial Dowler's Tape-Worm Remedy a 1 
pce - 5002, 5903 Davis! Pain Killer i 


Corviaurt’s Elixir of Pepsine...4719 Dey to find the Lengikof ihe. e1s9 Drawing. Paper, Sizes of...... 6131 
Corvisart's Syrup of Pepsine. 4684 Deafness, Remedies fur -.5809, 5614 Drinking to Exocas, Tonloafter 5818 Becca packeaadl 
Cometic Solution of Potassa, 4856 Debility, ‘Treatment of - 780 5 pee 


Cottercuu's Odontalgie Esyenco58%6 rote 
Cottereau's Wino of Cinchoniaa7io Decgloomlne Pictures, to ap- 


Cottun-Seed Oil, to bleach, 
Cough Balsam 

Cough Lozenges 
Cough Medicine. ..- 


ly. 
Decantation . 
Decarbonization . 
bag por oma 


mnmo- 
-AT2B, 4TR2, &o, 
224731, 4740 


Decimal eanlvalens of Feet, 
Tnohes, & 5979, 


c. 
ee Natan t eater, Dropay, Remedy Elixir, Tonic. 


OT 
Drowaed Perecom, apparenty, ¥lixir, Traumatic 
to restore. . +5893 Ellis's Esnenco of Beet 


if. 
Conium, Tincture of. 
Conkiin's Salve.. 
Constipation, Pills for. . 54! 
Consumption, Inhalation for ..5613 


Drunkenness, Habit 3817 Elutriation 
fecation 2a; Moorea fied BE Knots * 
Deflagration . 11 Dry Measure : metic Mixturo 
Delamotte's Goildea Drops... sao D Bacar igen cies any Bat Powder, Eclectic. 
‘5767 Dolioux'’s Wino for Rhouma ——_, Iimperial....-.....-.-..---.. ‘metic, Simplo 
Consumption, Troatment of... 5612 ats &o.. ae ts Ems Water, Acrated. 
ie Mixture 5262, 5268, 5607, 5610 Deliquescen is ree. 2 By Pearars, Troperiat ne Emulsion pe God. ‘Lives oil : 
550g tre. 5210 pare = itr mulsion of Pumpkin.seeds . .. 5432 


- 6040 Rogelhardt's Method of Bleach 


5050 Dentifrices pe aca 
-e, Dorbysbiro's Sea-Sickness Pre. ~ ing 

Cone Remedioe for... 5508 ee, PT vg fared Ur ee Seen English Weightsand ‘isasurea cont 

Cough Tincture "5994 De Rheims’ Healing Paper--.-5059 Drie ear siancos in.elaa 4P80m Salts «.... “A241 

Cough, ta relieve. - peclanns Fuligokali Oint- 2 moors Salts, to di 10 


5590 
Cough, Whooping, seo Wiloor- ment. 
ing Covet. Deschamp's Pastils for the 
Cough with Cold, to cure... 
Counter-irritants, 


5 Epeom Salta, i di 
Dupuytren’s Pills alio Acid from. 
Doran’ Syrup of Phosphate of Equivalents, Chi 

Lim - 4636 ‘lements. 


Court Pluster é Desi sontion ern Bt 
0 Sy stergent . 

é rue ed lToot ‘Ointment for. 5002 Devil Plaster. 5278 Equivalenta of Alkulies 80 

Cramps, Cure for. St Ranbersy Tincture of . S00 Ergot, Fluid Extract of 

Crunesbill, Fluid Extract of rminativo Dyers’ Aquafortis. $880 Ergot, Tincture of ... 


Dysentery Cordial, Pat 5375 Erysipelns, Lotivn for 
pene Romedies hs 76, dea, Essence, Ritter. .. 

, Treatm: Essenco for Headache . 
Dyspepsia, Remedies for. 5080, 0, eo. Easenco for Toothache. 
Dyspepsia, Tteatment of.... Essenco of Bees. 

Diaphoretics. Ear, Inflammation of the, Reme 'q Essence of Camphor 
5702 ‘Diarrhea, Bilious, Care for. “360 fo Eesenes'of Chamomile 
249 Diarrhasa in Infants . ee See sB16 Easenco of Coltsfoot 
S057 Diarchana, Remedies fur sii Be, Earache, ~--+--- BBL, 0 essence of Ginger 
ng Diarrhea, Treatment of. NO Essence of Guaiacim 
Dick's Dyspepsia Curo . Beet Earth, &c., Weight of “8H Essence of Life 
ick's Dyspepsia Pills . +5682 East Indian Mone; “ 


Di 612 55 A He 
Distillati Bars > PU2 Essenco uf Mirbano... a 
1485 Dinchylon Plaster: : mecien es Sire of Pioaphais Of og Essence of Paar, Artificial 4302 


Cream of ‘Tartar . 
Creating 
Creatinine 
Creosote Ointment. 
Crocus Martis 
Groton Oil Ointn 
Croton Oil, Solution o| 
Croup, Remedy for. 
Croup, Symptoms 0 

Croup, to prevent Return of. 
Croup, Treatment of 
Crystallization ...... 
Gubens, Essential Oil of - 


Dextrino 
{013 Diamond Tooth Cement . 
Diamond Weights. 
4154 Diamonds, to test 


Cubebs, Fluid Extract of. 4579 Dp 
Cubebs, Tincture of. 4551 Dietorich's Mode of Bleaching Bau de Javelie essa oft pera ialy 
Cubic Feet reduced t Oils. - "isoe Eau de Labarraquo - 


Esu Magnésienne. 
Eau Médicinale a’ 
Eclectic Emetic Powder 


Cubie or Solid Measure. 
Cubic Measure in Mets 


5208 Eimonce of Gornee Aiiitiial: 
Cucumber Ointment aia 


Digestive Candy 9 Easonce of Quinine 
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Essences, Medicinal .....4608, &c. 
Fasencos, Medicinal, to color | 4609 
Essential Oils. 
Eusential Oil of Alocs . 
Easentiul Oil of Anise. 
Fasential Oil of Applo. 
¥asential Oil of Bark 
Xasential Oil of Bergamot Pear 4302 
Essential Oil of Bitter Almonds1463, 
Essential Oil of Bitter Almonds, 
Pactitious 
Essential Oil of Bitter Almonds, 
Non-poisunons 3 
Eagontial OU of Bitter Almonds, 
‘Test for... 
Ewiential Oil of Calamus 
Essential Oil of Caraway 
Besential Oil of Cinnamon 


lial Oil of Cloves 
Eaential Uil of Cloves, ‘Peat 


Raseni 1 Oil of Feancl 
Easential Vil of Horsemint 
Essential Oil of Jargoncllo Peay, 
Factitious. ..... -1470, 4302 
Essential Oil of Juniper - 1468 
Fasential Oil of Lavender 1465 
Essential Oil of Lavender, set 


aa f 

Easential Oil of Lowon ites 
Essential Oil of Lomon, to kecpl473 

Essential Oil uf Lomon, to re- 
store... 
Bascntial Oil of Mustard 
Easentiul Oit of Origanum 
Exoatial Oil of Pear Facti- 
tious 61470, 4302, 

Esscntial Oil of Peanyroyal 
Easential Oil of Peppermint -. 
Essential Oil of Pimento ... 
Eageutial Oil of a Fact 
* Yt. 1 1036 


ras 
rea ‘oil of Savino . po 
Easeutial Oil of Spearmint... 
Esscatial Oil of Valerian... 

Lor Oils, Millou’s anaes 


185, 


magi Gils, to detect “Alesha 
Eaten Oils, to detect Mixtures 


oy 

Essential Oils, to detect Oil or 

Resin iy 5 
Essential Oils, to distill. 
Eavontial Oily, to extraci, froma 

Wood, & 
Basontial Gils, to obtain 
Kayentint Oils, to purity 
Ether. 
Ether, Acetic. 
Etber, Benzoic 
Ether, Butyrie 
Ether, Cautions aboi 


kither, Hydrochloric 
Ether, Nitric . 

Ether, Nitrous 
Ether, Ginant! 


Ether, Percentage of, in Aleo: 
holic Mixtures. 
Ether, Phosphoratei 
Stronger, Oflicinal 
Sulphuric .. 
mp of 


Ether, sy 
Ether, Tests for. . 
Ether, to purify 


thereat 
Ethine 
thiops of Antimony. 
Ethyl 


xtracts, 


y 
Ethyl, Acetate of 


46 Ethyl, Velerianate of. 


4322 Expectorants 


ea 
bs Eitract of lack Cohosh . 


3 xtrnets, Fluid, see ¥uow Ex- 


Ethyl, Benznate of - 
Ethyl, Butyrate of - 
thyl, Chloride of. 
thyl, Formiate of. 
Cnantnylate of - 
Oxide o 


Evayorating Lotion 
Evnporn 
Evaporation, Spontancous. 


Expression, Vegetableduices by | 45 
Extract of Armen, 475 


TRACTS. 
Extracts, tu keep, from Mould- 

ing... 
Extracts, to prepari 
Eyo, Black, Treatment of 5792, &e. 
Eyo, to allay Irritation in tho. .5806 
Eye, to expel Insecta f-om the.5795 
Fye, to extract Steel trom tho. 5796 
Eye, to remove Dirt from the. .5704 
Eye, to remove Zino or Iron 


from the ;- 5805 

Eyo Waters 5797, &o 

Fahrenheit, Centigrade and 
Reaumur compared 9B 


Fahrenheit's Thermometer . 

Fahrenheit, to roduco Cen 
grade to. 

Fahrenhei 


tosses 
Fabrenhei 


86 


to reduce Reaumi 


to reduce, to 


Fainting Fits, 
Falk's Antneld Tincture 
Family Salve. 
Fat, Rancid, to restore 
Fat, to oxtract, from Bones. 
Fat, to keep from getting Ral 


Febrifuge Spirit . 
Febrifuge Tinct 
Febrifugo Wine 
Feet, 2 istered, 


, &0. 
Females, Pills for . “5382, S719, &a. 
Fennel, Eerential Oilof 1. 
Fennel Waker 
Fenugreek-Seeds, Oil of . 
Fermentation 
Fermentation, Acetous 16 
Fermentation, Alcoholic or Vin- 
ous .. 6 
Fermentation, Mucilaginons or 
Viscous. 16 
Fermentation, Putrid - 16 
Fermentation, Saccharine. 16 


Ferrated Elixir of Wild-Cherry 4716 
Ferrated Wineof Wild-Cherry ls 
Ferrideyanides . 
Ferridcyanide of Iron. 

Ferridcyanide of Potassium - 
Ferruchyazic Acid 


le of Copper . 
Fervvyanide of Trou... 
Ferrocyanide of Potasai 4201 
econ josphorated Elizirof Cal. 
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Gentain Be Fluid Extract of Cubebs.-.-. 4579 

fe juid Extract of Elecampane. 4579 

pelt Remedies fors579 Fluid Extract of Ergot .......4578 
Fever Drink. Fluid Extract of Forglove wi 


Fever, Houscieck for. 
Fever, Intermittent, 
4908. 


Fluid Extract of Gentian. 

Fluid Extract of Hellebore, 
American ... 

Fluid Extra 


Fever, Intermittent, Remedies 


Fever Mixture. 
Fover Powder. 
Fever, Scarlet, Preventive oi 
Fever, Scarlet, temedy fo: 
Fover, Scarlet, Treatment of 
¥over’ Tincture. 
Fever, Typhoid, Remedy for.. 
Filter for Bitters - 
Filter for Stroug Acids or Alka- 
Hie 1 


-5137, 5737 


Fluid Extract of Liguorice 
tract of Lo 

Fluid Extract of Lupolin 
Eluld Extract of Mandrake 
tract of Matico. 
Fld Extract of May-Appto 


ring ‘ex tract of Myrth 
Fluid Extract of Orris-root 


5 
Filter, to, Corrosive Liqui 
Filter, to, Precipitates - 
Filter, to, Rapidl 
Filter, to, Vegetablo Infusions 
Filter, to, Yeretable Juices . . 3834 


Filtering Paper, Qualitics of . ea Fluid Extract of Pareira . 

Filtering Powders ....... +3832 Fluid Extract of Pellitory-root 4579 
Filters for Various Purposes... 17 Fluid Extract of Pink rout (Spl, 
Filtrati 17 ~ gelia) 

Finger-nnils, Treatment of « Filid Bxiract of Pipsissewa, 
Fre-Damp - 4048 


: Fluid Extract of Prickly-Ash 

Fish Oil, to detect yee 

Fits Fainting .. 
Fits, prediiment of: 

Fixed Oi 


fi 
ixed 
Fixed ( 1 
Bil oi to ries 5 wise Me 
xed Oily, 10 deadorizo 
Oils, to prevent Ta Fluid Extract of Sarsaj STT 
Fluid Extract of Scullcap .....4601 


Fluid Extract of Senna and 
Sy . * 


4576, 
Fuld Extract of Snake-root, 
Black (Cimicifaga)....4975, 4502 
Fluid Extract of Snake root, 
tare) 


ces'in...... 
Flowers, Argentino 
Flowers of Antimony : 
Flowers of Beazoin or Benja” 
min 
Flowers of Sulphur 
Flowers of Zino . 
Fluid Extracts 
Fluid Extracts, Classified For? 
mule for obtaining ... 4573, &, 
Fu xtruct of Acobite Leares4574 
extract of Aconite-root.4575 
Fluid Extract of Allepice (Pi- 
mento) 
Fluid Extract of Bearbei 


Grace 
Fiuld Extract of . 
Fioid Extract orVanile 
Fad ald Extraat of ‘Wild.Cherry 


Fluid Extract of Yarrow 
Fiuid Extract of Yellow. 
Fluid Measures, Grauzated . 


Fomentation, Anodyne. 
Fomentation, Arnica. 
Fomentation, Ordinary 


(Cimicifuga Racemosa) .4575,4582 Famontation, Stimulatia -5160 
Fluid Extract of Bicwsed-Thisde Fomentation, Strengthening ..5158 
(Carduus Benedictus) .....- 4604 Food, Chemical AGAS. 


Fluid Extract of Rlood-Root.. Foot, Lineal, Decimal Equiva- 


Plaid Extract of Boneset...... 4576 _ ents of - 
Fluid Extract of Buchu ..4574, = Foot-rot in Cuttle, Ointment 
Flaid Extract of Burdock - for. 


Fluid Extract of Calisaya 
Fluid Extract of Canelfa 
Fluid Extract of Capsicum 
Fluid Extract of Cardamom . 


Fluid Extract of Cinchon 
Fluid Extract of Cinnamon. 
Fluid Extract of Cloves 
Fluid Extruct of Colchicum 
Fluid Extract of Columbo 
Fluid Extract of Cranesbill 
(Geranium) 


605 Formiato of Ethyl. 
Formio Ether 

ucher's Dressing tor Waid ia 
Fowler's Solution . 


Foxglove, Fluid Extract of. 
Foxglove, Oil of... 
Foxglove, Tincture of 
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‘oy's Muriatic Acid Chilblain 
tion... -5398 

Foy ‘a Sulphuric Acid Chilblain 
iniment . -5399 
Frank's Solution of Copaiba. . .4801 
5684 


‘Weights com: 

pared with Metri 6050 
French Hospital, Itch Ointment 4955 
French Linear Measure, (Old. . .6051 
French Metrical Weights, do. 6052 
French Mone: 
French Nut-Oil, to dotect. 
French Pepsine Wine. 
French Syrup of Balsam of Co- 

paiba.- 
French Syrup 
Fronch Weights and Messurea cos 
Frey's Vermifuge 
Friars’ Balsam. 
Frost Bites, Remedies for, 5843, dic. 


Foaming 
Fuming Sulpburic “eid. 
possi ¢ un to free Alcohol from. ane: 


Gallipoli Oil, to teat 
Gala, Flaid Extract of. 
Galls in Horses, Lotion for. 


Gargle; Carbole Aci 
Gargle for Diphtheria, &o. 
Gargle for Sore Throat. .5085, &0. 


te for Threatened Mortifi- 
507) 


Elixir of . 
Gentian, Fluid Extract of. 
Gentian, Tincturo of; 
jeographical Mcasuro 
Georges Myrchino. - 


George's Preventive for Pitting 

io Smallpox. -. 5760 
Geranium, Fluid Extract of. -.4577 
German Biack Salve... 15007 
German Syrup of Rhubarb... .4075 


German Tea for tho Chest. 
Ginger, Oleoreain of 
Ginger, Tincture of. 
Glass Bottles, to fill, with Boil. 


Glycerinated Lotions, seo Lo- 
Giyccrinated Ointments, sco 


INTMENTS. 
Glycerino...... 4359 
Glyecrino Balsam . 5095 
Glycerine, 


Glycerine Jelly 
Gtycerine Lotion 
Giycerine Past: 
Glycerine, 
Glscerino’ Starch or Plasma. 
Gtycerine, Tests fo 
Glycerine, to purify 
Glycerine’ Varnish fc 
Giycerola, Narcotlo. 
Glyoonino 
Gocbel’s Pyropl 4344 
Goadard's Aromatie Blackberry, 


Golda ‘a Cure 


D 15658 
Goddard's Eltsir of Valeriasete 
of Ammonia. 33 


iy: 
Gold, ‘Assay of, ‘einbaawed inoue 
Gold, Chlorides of. 
Gold Leaf, to pulverize 


Gold, Tests for, in Solations. 


Gold, to teat . 4386 
rn" Golden Drops -5210 
Golden Tinatnra ... B51 
Gondret's Ammoniacal int. | 
ment... 


Gonorrhea, Jojection for. 5435, 398 


&o., 573: C. 
Sis0 Gonorrhea, Pills for.......... 4911 


+4030, 
Gen Coal, to detect Sulphur in 4598 
Gus, to find the Specino Gravity 


Gas, to find tho Weight of. 

Gas Tubing, India tubber, to 
make Gas-tight. . 

Gos, Welght, &o., of 

Gasolin 


GeyLusae’ ‘s 
Gay-Lussac's Pourct . 
Ga from ' Pyruphorus 

Golding'’s Pilo cme oe 
Satins 
Gelatine, Bono. 


Gelatino from dione: 74366 
Gelatine, Patent . 14369 
Gelatine, Tests for. 14370 
Gelatine’ Wafers. 14369 
Gelée pour !o Goitre ‘27 


Gelseminum, Tincturo of. 

Gems, Comparativo Weight and 
Hardness of. . 

Gendar and Tralies compare 38 

Gendar's Hydrometer. 58 

Gentian, Ferrophosphi 


$2 Gout, Preventive against. 


Gonorrhea, Remedies for.5731, &c. 
Good Swmaritan Liniment..... 

Good Old Samaritan Liniment. Pet 
Goulard’s Cerato. 


403g Goulard’s Extract, Antidote iota 


oma Gouland'e Water 


827 Gout, Pile 5162, 5187, 51: 
pul for 2 is 
Gont, Poultice for. _ 


a GOUb Wine for 
Government Land Measure. 


82 Graham's Neuralgic Liniment. ‘an 
Elixir of Bismath. . 


rhe 's Method of perce 
ion 

Grain Measure, A pothecaries. .5956 
Grams rama compared 9 with Apothe- 


oxen compared with Avoir- 

a ~ 

Grams compared with” Gubio 
‘Metres... 


Grams compared with Troy. ..6029 
Granulation... 
Granville's Counter-irritant Lo- 


 Guaiacum, Tinctare of 


— Hemlock, Oil of. 


6030 Henbane, Fluid Extract of 


20. Herb Drink for Fevers 


tions. -SA51 
Gravel, Pills for the 54 
Graves’ Gout Preventive. -5214 
Greaso for Lubrication...1541, &0. 
Green Coloring for Oils- 15384 


Green ee) Salve. 


Geter ie Matico Tajection, S433 
Grimantt’s Syrup of orwerad 


5 ores! “Treatment of a 5516 


Groves Chlorodyne - 
Guaiscum, Essence of. 


Guaincum, Syrap of. 
Gooniding...---- 
Guanine 
Gums, to prescrro the. 


Gums, Ulcerated, Lotion for. 


Hants to pork ‘nue om Chap. 
ping... 


Hay Fever, Treatment of. 
Hayes’ Pile Liniment . 

Headache, Esseneo for 
Headache, Remedies for. 570% He. 
Healing Paper 
Healing Salve. 


‘5i63, 5199 
Heat Palpitation of, to relieve,5766 
Heartburn, Treatment of......5690 
Heat conducting Power of Build. 
ing Materials 6125 
Hellobore, American, Fluid Ex. 
tract of. AST: 
Hellebore, American, Tincture 
of.. 4496, 4515 
Hellcbore, Black, Fluid Extract a 


Halebors, Black, Tincture of . 
Homlock, Fluid Extract of ....4 
Hemlock Liniment . 


Homlock Poultico 


rup of, Compound 4681 
Hemlock, 1 ‘incturo of . 4489 
Hemorchago, Prepared Cotton 

for. . 5560 


Hemorrhage, Solution for. 4816, 4D 
Hemorrhage, Treatment of 5556, &c. 
Hemp, Tincturo of . . 4485 
Hompsced Oil, Tests for. 


Henbane, Oil of ... 
Henbane, Tincture of . 
Henderson's Lotion for Corns. 


Herbs, to extract Esscntinl Oil 


5229 Hungarian Liniment. 


Ss Nydriodio 


Hydrofluorlo Acid. 
4 a o 
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Tlign Wine 
Hill's Balsam of Honey 
Modo of Drese: 


me. 
Hoftmann's Life Balsa 
Hogg’s Pepaine Pills . 


160 

Hogs, Live, Weight of Pork in 6129 

me Weights and Measures 
of. 


conn 
Holiowey's Ointmen 5368 
Holloway's Pills. 588 
Hom! 


5671 
Homeopaiiio Cholera Remedy 5672 
Homeopathic Mustard Plaster 5056 


Honey, to clarify 

Hoof, Cracked, Ointment for . 5002 

Hooper's Female Pills. 5382 

Hope's Camphor Mixture 

Hope's Cough Mixture . 
ps, Fluid Extract of. 


Hornet Stings, to curo 

Horsemint, Essential Oil of. 

Horseradish, Syrup of. . 4688 

Horseradish, Syrup of, Todi: 
Al 


Horso Liniment 
Horaley's Chlorodyno « 
Hot Drops .. ‘ 
Hubbell’s Fxiract of Catisaya. 4706 
Hubbell’s Wino of Iron.....--4705 
Hufeland's Anti-catarrh Bliair 5447 

6 


Hunter's Red Drop... 
5059 Hydrato of Alumina 
Hydrato of Chioral 
Hyarate of Chloral, Speap’ of 4000 
Hydrate of Chloral, to adminis 


Hydrate of Citorai, to ale 
Hydrato of Lime 
Hydrato of Phonylo. 
‘Hydrate of Potassa. 
Hydrate of Soda 
Tiydriodates - 

Hydriodato of Quinine 


Tigdrlodio aa Diluto. 
Hydriodio Acid, to obtain. 


859 Hydrobromates, seo Bnomipks. 


Hydrobromic Acid 


SOM Hiydrocblorates, aco MOniATES. 


1969 Hydrochloric Acid, sco Mont- 
‘atic Acin. 

Hydrocyanates 

Hydrocyanic Acid, 09 Pius 


Hydroferrideyanto Acta. 
Hydroferrocyanic Acid 
Hydrofuorates .. 


3954 
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Hydrometers, seo Aunomnrcis. 
Hydruphobia, Cures for. .5920, &c. 
Hydrophobia, to prevent 
ei saranbabas Treatment of. 
Hydrosulphides. Seo Hyvuo- 
ULPUDRETS. 
Hrdrosulphuret of Ammonia, | 
lution of. . 
ydrosulphuret of “Rcctaston 
Tydrowulphurie Acid. 3370 
Hydrochloric Ether. 
Hydrochlorite of Lime 
Hypochlorite of Soda Solution 4788 
Hypochondriaais, Treatment of 5377 
Hyponitric Acid. 


Hypophosphites, Compound Sy- 
043, Lo, 


Fup ol 

Hy, Papnoaphite of Tron 
Hypophosphorio Acid. 
‘Hyposulphito of Limo. 
‘Hyposulphite of Soda. 
Ignoous Fusion. 
Ignition 
Imporial Weights and Moar 

Were tere &eo. 
‘Inchea oa arod with ‘otres 5877 
Tnob imal Equivalents of 79 
Incont! nba of Urine, to cure 5743. 
India Nutout, ‘Yeast for. 1497 
Andia-Rubber Tubing, to 

der, Gas-tight. 
Indion Cathartic 
Indian Dysentery Cur 
Indian Liniment . 2 
Indian Remedy for Rhoumatiamasso6 
Indian Turnip Poultico. 
Indian Vegetablo Pills. 
Indigo, Solution of 
Indigo, Solvents for 
Indigo, Sulphate of. 
Infont Powder. . 
Infant Preservativo. .. 5352 
Baraat Diarrhea in, to curo.5661 


Inflamed Parts, Lot 823 
Bisameatioe of the fon Reet 
1: 


Ganoius. 


Infusion 
Infusions, to preparo. 
Infusion, Diuretic. 
Infusion’ of Bark. . 
Infusion of Calumba. 
Infusion of Rose: 
Infusion, Tonio . 
Infusion’ to produce Sweating. 5138 
Tngall’s Todoform Ointment... 
Inhalation of Cabobs and Car. 
jo Acid... 5606 
Inhalation of Tar. 5a13 
Tnjection for Gonorrhoen 3430, 5438 


39. 
Insect sites and Stings, to cure 5927 


les. 
Todide of Ammonium . 
Todide of Cadmium . 


Todido of oe ES ju0r Ce 
Todide of Iron Pills. 


Pom: 
Totide of Potassiam Sslailon of 778 
Todlde of Potassium, Syrup of, 
with Iron. A663 
Todide of Sodiam. 


Todine Paint .. 
Todine, » Relation o of. 


2 Cater 


odine, to dissolve, ‘in 


Todurets, see Ioprprs. 
Toduretted Gaseous W ater 4477, per 
Tpecaceanho, ‘Flold Extract of 4575 


oe Syrup of... 
Tpeeaeuanha, Syrup of, ‘com. 


Tron, Ammonio-c 4162 
of. A731 
Iron Beams, 6145 


Weig! 
Tron, Boller, Weight of, 6142 
Iron, Carbonate of, Seectarno tt 
Tron, Carburet of! G4 
Iron, Chiorides of 

Iron, Citrate of. 


Iron, Mixture of, 
Tron, Mixturo of, Compound. 
Iron, Mariates of. 

Iron, 


Tron, Pyrophophate of! 737 
Iron’ Quinn and Strychnia, Sy- 
6At 


ich, Baker’ Temedy for 
itch, Benzino for tho. 

Itch, Curo for the. . 
teh, Prairio, Remedy for. 
Teh, Ointment fr for tho. 40, 4999 


524: 
Itch, Seven "Years, Remedy for 5479 
Ivy, Poison, Remedies for... . 5930 


Jackson's Cure for Rheuma- 
tism . 


Jackeon's Pectoral Syrup 
Talap and Senna, Fluid Batrect 


Talap, Fluid Extract of. 
Talap, Tincturo of... 

Jamaica Ginger, Easence o 
Tames’ Oil of Gindness. 


Todine Ointment, Compound ana S22 


362 


Kerosene, Causo of Explosion 

of... +1590 
Kerosene, Fire ‘Test 1527 
Kerosene, to clarify 1508 


Keroseng, to decolorize. 
Kerosene, to test... 
Kerosene Vessels, to clean. 


Keyer's Process fur Purifying 
Gils. yi Fin 


Kidneys, | 
King’s Cordial 
King’s Yellow - 
Kino, Tincturo of. 
King, Tincture of, Compound, 4202 


Kirkland’s Neutral Cerate. ....5378 
Kissingen Water, Acrated....4443 
Kitchener's Peristaltic Persua-. 


Kitridge’a Salve... 
Krieder's Ague Pills 
Kreatino 
Kreatinino ... 
Laborraque's Disinfecting 


ug Acid, to obtain . 
Lactuoarium, Syrup of 
Labsoho's sym ‘of Iodide of 

Potassium Iron. Al 


for. 


Lard, real 

Lard, to bleach. 

Lard, to detect Water in. 
Lard, 


ie Oil, to paces in POPPY, og 


Laughing Gas 
Laughing Gas, Test for Pure. .4062 
Laughing Gas, to proparo. ....4061 
‘Laurence's Hiemorrliage Soiu- 
tion . 54 
Lavrens ‘a Styptic ‘Soltition 

Lavender, Essential Oil of.....1465 
Uayender, Essential Oil of, Test 


tamales Water, Ammoniacal 1098 
Lead, Acctate of. 
Lead, Chloride of 
Chromates 


Lead Plaster 

Lead, Sheet, Weight of 
Lead, Tests for, in Solutions ..4108 
Lead, Test for, in Wine. 4402 4403 
Lead Colic, to cure... 
Lead Poisons, Antidotes for. . 5008 
Lead Test Paper: 4416 
Leake's Pill of Health. “5189 
Leechos, tostop Bleeding from. 5557 


5567. 
Lee's Antibilions Pills. . 5175 


Le Gros' Ixcn Ointment... ..5322 
Lemon, Essential Qil of. -— 1465 
Lemon, Enential lof, to keep 
m1 : 
on, Esser 
store the Fragrance 


94 Liniment, Black Oil 
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Lenitive Electuary 5154 
Leopard's Bane, Tincture of...4500 
Leucorrhosa, Remedies for 5725, &o, 
Libavius' Fuming Liquor..... 414 
Loy! cheatin Oll of a 


Life Balsam. Hoffman 

Life-Root, Fluid rtruct of. 
Light, Statistics of. . 
Tales, White, Oil of. 


Lime, Oxytauriate of. 
Lime, Shell... 


wit 
‘5976, S9TT 
neh. .GOSL 
Linen, to detect Cotton in. 
Liniments . 
Liniment, Arnica, 
Liniment, Balsam of Peru. 
Liniment, Belladonna. 


Liniment, Cojeput . 
Liniment, Camphor 
Eintment, Gamphor, Coxapoundsean 
Liniment, Canada - -5280 
Liniment, Canthorides. . 4874, 4801 
Liniment, Chloroform, Com-"* 


. and fe 
520 ritiment for Chiibiains Sak, 5840 


Liniment for Horses 4961, 4873,4887 
4895, 5222. 

Liniment forSculds and Barns 473 
Linkment ijeoarein 
Liniment for “Wounds 
Liniment, Good Seimaniandican 
Liniment, Hemlock . 

‘ian 


Liniment, Hungarian 
Linimont, Hydrochlorio Acid. .4875 
Liniment, Indian ea 


‘Liniment, London as 
Liniment, Mugic . 
Liniment, Mexican Mustang. Sot 
Linimeut, Morphin .. 4860 
Linimont, Mustard, Compound 4892 
Liniment, Mustard. 
Liniment, Neuralgia..... 00 
Liniment, Nervo und Boney, 5224 
Linimont, Opium .. ABR 
Liniment, Petroleum 4877, 5402, 5836 


Liniment, Pile 5219 
Liniment, Rhei 4384 
Liniment, Soay 5443 
Liniment, Sti: st 5 4888 
Liniment, Sulphurio 5399 


Linimont Vatuablo . 
Liniment, Volatile 


Liniment, Whoopin| 
Liniment, Wonderful 

Linseed Oil, ‘ests for. . 
Linseed Oil, to detec 


Aquation . 2 
Liquefaction. 23 
4791 

5966 

~- 0907 


Li ey pee Senpaca with 
mperial 
Liquid Me: 
‘Metrical. 
Liquid Me: 
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Liquid Measure, Imperial, com- 
ared with U. States... 
Liguid Measure, Imperial, com- 
pared with Litres. x: 
Liquids, Bolling Hoato 
Liquids, Statistics of .. : 
Liquids, to find the Specifio 


ravity 49 
Ligaida, fo Spsloee IGik given 

sity. 61 

Liquor of Camphor 4611 

Liquor of Todide of iron... 14700 

Liquor of Potassa . 4784 

Liquor of Soda. . 4785 

A106 

5908 

5043 

3983 

[238 

Sulphate of 239 

ia, Teste for... 3984 

Lithia Water, Aerated 2.22.214436 

Litmus Pay ok AST, 4418 
Litres, Vi of, in Cubic Me 

ts 

Litres, Value of, in A potheca- 


ries Mousure. 
Litres, Value of, in Dry Mea- 
cies noes eee es 
Litres, Vuluo of, in imperial 
Meusures.. 6024, 6025 
Litros, Value of, iu Liquid Mea- 
auro . «fis 
Live-Long Candy 
Liver Complaint Remedies for Sear 
Liver of Antimony. .... 4128 
Liver Spots on tho Skin, to ro- | 
move . 
Lixiviation 
Lobelia, Fluid Extract of 


Lobelia Poultice. . 5091 
Lobelia, Tincture of. 4513 
Lobelia Water. . 476) 
Locatelle's Balsam: 5 
Lockjaw, to relieve S71 
Log: 601: 


pons fe find (heamonnt of Lum. 


Yondon Tiniwent...... et 
Tong Measure, sce Livgat Mra. 
sour. 

Lotions 
Lotio 
Lotion, Alum, Compound 
Lotion, Anodyno 

Lotion, Antipsoric 
Lotion, Arnica... 
Lotion, Astringent 
Lotion, Balm of Gilead. 
Lotion, Belladonna, . 
Lotion, Borax, Giycer inated. 
Lotion, Camphorated 
Lotion, Camphorated 


Lotto , C. 
Lotion, Chlorate of Potassa. 
Lotion, Chiorido of Lime. 
Latian, Chloride of Potasaa. 
Lotion! Chloride of Soda . 


Manipulations: Chemical,1,&0. 


Lotion, Turpentin 5401 
Lotion, Valuable, for “Wounds. 4853 
Lotion, Veratria 

Lotion, Yellow 


Lunar 
Taner Canatle, to apply. 
Lupulin, Fluid Extract of. 
Lupalin, Oleoresin of 
Lupulin, Tincture of. 
tye... 

Lye, Hard. 
Lye, Sodn, Solution of. 
Lye, Soft-sonp 
Maceration - 

iM Beara toobtain Tinctures 
Yoo 
Mackenzic’s Solution of Nitrate 
of Silver 4 
MoKenzic's Ointment 5226 
McLean's Neuralgic 1 Iniment 5218 
MoMunn’s Flixir of Opium. ...4735 
Magendie's Acit Solation ote 


iagn: 
Magnesin, Butyrat 
Magnesin, Car eis 
Magnesia, Citrate of, Solutions 
4805, 4809, &c. 
alt, 


Magnesin Filter .. 
Magnesia, Henry’ 
Magnesia, Muri of. 
Magnesia, Fluid 
Magnesia, Rulphate of. 
Magnes, Bulphuret of. 


Magnetic Patn-killer . 
fahy's Whitelead Plaster. 
alaton . 


Mengnnato of Baryta. 
ose. 


Manganeso, Oxide of.. 
Manganoto, Phosphais’ of, 
Manganesio Acid 
Mange, Lotion for tho. 
Manna Lamanode 
Mannito . 
Marionbad Purging Salts, 
Mi Water, A 
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5044 Metals, Melting Point of. 


t becpletal hak word 
feasure, Cord-w 
ey Cubio or Solid. 


Measure, Gesgraphical 
‘Measurc, Geveraptis ‘Land. 
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Mitchell's Ointment of Threo. .5294 
‘Mixture, Antiscrofulous. 
Mistare, Belladonna 


Mixture, Influenza 4 
Misture, Intermittent Pover -. 
Mixturo, Iren, Aromatio 
Mixturo, Iron; Compound... .-524 


6006 Mixturo, Liquorico, Gompoand ss 


055 
Measures, Graduatod, for Fiuidasoor 
Measures, Housekeepers’ 


Medicated Wi 
Medicinal Weights, reign = si 
Medicines, disguise tho Taste, 


Meroury, Tests for tho Balte of, 4145 


Metals, Properties of 


Methane 4048 
Methyl 4304 
Metre, Official Standard. 5 


aotrionl Bf if Cr Gipacte' as 
foasure of Ca) 
Heel Mears of Br ut 


Metrical Welghtsanditoararessit 


.6., 6052. 
metisver's Apericnt Solution. .5273 
Mexican Money 6113 
Mexican Mustan; S21 


Miaihe's Bis 
atahe's Toduretted 


33 Mixture, Tonic Aromatic . 


Acrated 


Lotion, Counter-irritant 
Lotion, Disinfecting . 
Cotion, Evuporating 
Lotion, Gals. . 
Lotion’ for Galle . 
Lotion, for Mango - 
Lotion, Glycerine. 
Tation, Gonlard’s 


‘Mathieu's Vermifuge. . 
Matico, Mund Extract of 
Matico’ Injection ... 


May Apple Root, Fnid Extract 


Milk’ or Emulsion - 
Milk Powder... 
Milk, Syrup of . 
Milk, to detcet( Chi 
5956 Milk, to detect Water th, A 
Millon’s Method of obtaining 
Mavential Oils... fg 


-G135 
S87 
= 4322 


Mineral Waters, poate: 4490 
eight o 


= «5960 
Lation, Prunsie Acid. ~ 5959 sa Min Sota 
Fation, Sulpharetted » 


Lotion, Tar 


‘Mixture, Nervoui 
‘Mixturo, Neutralizing 
Mixture, Qi of Wormeeed: 5046 


ine 
30 Mixture, Tonio and Nervino 


Mohr's Table of Acetio Acid. .3897 


ial 
nsel'a Styptic Solution. 
ater, A 
Monto Vidoo, Money of 
Monthly Flow, sco Mrxsrnc ATION, 
Mooro’s Elixir of Valerianate 


Morbbla, ‘Aootato of. 
Morphia Collodion 
Morphia Liniment - 4860 
hia, Percentage of, in 
- 3998 


Morton's Gopaiba ‘MMisturo 
Mother's Coniial 


Mampo, riabe of. 
Manro’s Cough Modici 
Marezido. 
Mauriates 


Marlate of Baryta 
Marlate of feos, 
Mauriato of Lead 
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Mariatio Acid, Commercial .. .3883 
Mariatio Acid, Diluto.. 

Muriatio Acid’ Liniment . 
Maxiatlo Acid retical 


sd, Puro. 
Marlatio o-Acid, Tabloo! 


Mashrooms, to tes 


Mustard, Essentic! Oil of. 
Mustard Plaster . ~5057 
Mastard Plaster, Ficscopaiiiogen Ni 
Mustard Poultioo. 


ure Tnid cere of. 
Myrrh, Tincture of. 

Myrrhine, George's 

Nails, Finger, Er sates 


Neck, Stitf, Cure for. . 
Nelson’s Patont Gelatino! 
Neroll, Oil of, Test for 
‘Nerve and Bono Linimont 4393, 


Nervine Mixture. 
Nervous Headacho, to cure5704, ie 
Nervous Misturo. 72 


Nervous ‘Tincture 
Nervousness, Treatmont of. 
Netherlands, Mon : 
patiariande: Weights and Mea- 


of the 6085, & 
as Liniment for. 4858, S218 


‘Neutralizing Cordial 

‘Noutralixing Mixture 

Newell's Compound Tar Oint- 
ment 


Motel Chloride or Mirlate of ar74 
Niokel, 


alate 
Nlotet Oxide of. 
Niokel, Salts of, Teat fo: 
Niokel, Sulphate of. 


Nightareata, Remedy for 


Midtmo's Solution of Croton OUSAi3 
ipples, Sore, Ointment for . 
zine > ors, tocure. 


‘Nitrate of Bevis Bolution 


Nitrate of Bismuth. 
Nitrate of Cobalt. 
Nitrate of Copper 
Nitrate of Tro 


Nitrate of Lead . 4107 Oj] of Belladonna ...-- 
Nitrate of Mercury -4144 Oil of Bergamot, Test for 
Nitrate of Mercury, Glycerine- QJ of Berenmot  Penr. Ointments 4031, de. 
ted 5012 Oj] of Mitter Almonds : Vintmnents, to keep, from gettin 
oll of ter Almonds, Facti Rancid .. - 
Nitrate of Sily Ointment, Aconitine 
Nitrate of Silver, Lotion of -.-.4829 if of hitter Aimoada, Noe; ‘poi. Ointment, Ammoniacal..4944, un 
Nitrate of Silver, sonous..... 1512 Ointment, Astringent . 78 
Nisgate of Silver, Oil of Bitter Almonds, Testfor 1479 Ointment, Basilicon . 
Oil of Rrown Paper 5522 
Oil of Calamus 
Oil of Cantharices 
Nithate of Sliver Solution iss. 4002 Oil of Gapaicum . 
Nitrate of Tin Oil of Caraway 
Nitrate of Ores Oil of Chamomile Ointment, Camphor 
Nitro . gist prfcianacca Ointment, Cancer. 
Oil of Cinnamon, Test for. -...1481 Ointment, Cantharides 
4195 042 of cloves 1465 Ointment, Catechu .. 
i 3872 Oil of Clores, Test fo 1485 Qlotmont, Chloroform .. 
2876 Oil of Cognac ... 1468, Olotment, Citrine . 
Nitric Acid Fuming “3877 Oil of Elder- towers 4732 Qntinent, Cod.tiver Oil 
Nitric Acid, Lotion of. 4818 Ojl of Feancl.. 1465 piston Creosote 
Nitrle Acid, Tablo of Percen- gery Oil of Fennerce! 4752 Ointment, Croton Oi) 


e 4752 Ointment, Cucumber .. 
Nitrlo Acids Wests (OF, 3875 Oil of Gailic 45a. Ointment, Egyptian . 
Nitrig Acid! Tests for, in Bui: a1 (iL Of Glailnens 


hurie Acid S34 Qfatment fur Baker's Teoh 
urie Ac intment for Chilblains . 
Nitric Acld, to obtain. Oil of Hemlock 4752 


4752 Ointment for Cracked-hoof 
Nitric Acid, to purify i‘ Ointment for Foot-rot . 
Nitric Acid, to remove, from jess Ointment far Issuo 
Sulphuric “Acid. Ointment for Itch... 
Nitrie Ether 5243, 5302, 


Oils, Vegetable, to bleach.1504, &c. 
Oils, Volatile, see EsskxTIAL O1Ls, 


Nitrate of Potassa - 


Ointment, Bitter-swect. 
Ointment, Black Basilicon. 
Ointment, Borax "5s, 4999 
Ointment, Brown - 


Oi) of Henbane 


3874 
Oil of Horsemint . 

-382 Oil of Jargonello Pear, re th 
AT tions 


Nitric Oxide mq Ointment for Neuralgia ..4979, foe 
Nitrite of Potassa. 65 Ointment for Old Sores. as 
Nitro-Benzolo Ointment for Piles Al 
Nitrogen Ointment for Salt Rheum. . 


Nitrogen, to obtain. Oil of Lilies. 
Nitromuriates . Oil of Male-forn ... 
Nitromuriatic Acid - Oil of Mnrsh.mallow Ri 
Oil of Mudur Bark. 


Ointment, Gall’ Compound 
Ointment, Glycerine 
Ointment, Green .. 
Ointment, Green Hasili 
63 Ointment, Todide of Load... 4991 
Ointment, Iodide of Potassium 5013 
Ointment, Todide of Sulphur. ..4950 
Ointment, Todine, Compound. .4942 


Oil of Origanum - 
vce cutae Smmt ueoverma 
Oil of Pellliory Root Ointment, Lard 

S146. Oil of Pennyroyal f, Len 

Nomenclature, Chemical Oil of Pepper’ pictmoa bs Leal 


Ointment, Magnetic. 
Ointment, Mercurial. 
Ointment, Narcotic . 
Ointment, Nitrate of Mercury .5012 
Ointment, Obstetrio. 54 
Ointment of "Three" 
Ointment, Petroleum 
Ointment, Resin . . 
Ointment, Rheumatic. 
Ointment, Savino ... 
Ointment, Spermaceti - 
Ointment, Starch, Gipeerinated gam 
63 Ointment, Stavesacre . 
Ointment, Stramoninm 
Ointment, Sulphur. . 
Ointment, Tasnateof Magaesiasys 
Ointment, Tannin . 49865 
Ointment, Tar... 2 
Ointment, Tartar-emetic 
Ointaient, Tobaceo..4961, 5290, &c. 
Ointment, Venice Turpentine..4958 
Ointment, Vermin 5 
Ointment, Wax . 
Ointment, Wonderful - 
Ointment, Yellow Basilicon. 
Ointment, Zine . 


Nonpareil Bittors . 
Nordhausen Sulphuric Acid: aas8 Git of Peppermint 
Normandy's Alkalimeter Oil of Pineapple 
Norris' Soda Mint . PP! 
Norwood's Tincture of Helio. Oil of Poison-Onk T.care 
bore. 4315 Oil of Quince, Hactitious.1471, 
‘Nose, Biceding from the, ios ssas Oil of Rhodium-wood. 


Oil of Rose, 

Sr emt Sa rent a Olt of Rone, Test for.. 

Nut-Galla, sco Gauss. Fai eeelartorae 

iL-Oil, French, to detect 1498,1499 Oil of St. John 
NUCOMl Indias Fests for 


“ie 


Oil of Tobacco. 
Oil of ‘Purpentin 
Oil of Valerian. 
Oil of Vitriol.. 
Oil of Worms 
Oil, Olive, to refine 
Oil, Olive, to test. 
Oil, Palm, to b 

Oil, Castor, to te OH, Phosphorescent 
Oil, Coal, Crude, See PrTROLRUM. ot Re eter 
Oil; Cont, Refined, See KRROSRKE. yy ‘Tretia, to ob 


Oil, Cottonseed, to bleach.....1519 off) Whale, todcodorixo Putrid 1488 


Oil, Camphorated - 
Oil, Carron 
Oil, Castor, to purify and eweet- 


reer Oils, Essential, sco EssRxTu 
i‘ AL OILS. 
peeromenc 602 Oils, Enbricating, to refine... 1495 Oycoreete of Ginger - 
iI, Nentw-fuut abet: Legs 4752 Oleuresin uf Mate Fe 
Oil of Aloes - Rancid, to restore. .1489, &e. Olive.Oil, Test fo 


Oil 

Gils, Rancidity in, to provent.-1491 Olive-oil: to rele 
Oils. Tests for. Onions, to correct 
303 Oils, to bleach in the Breath. 


52 Vils, to detect Qpiated ‘Wino of Colchicum . ..5389 
46 1478. Opium . - 4268 


Oil of Almonds. Non-poison 
Oil of Anise 
Oil of Apple - 
Oil of Tala 
Oil of Bar 
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Opium, Antidotes for. 

Opium; Elixir of . 

Opium’ Liniment. 

Opium, Oil of . 

Opium, Percentage of Morphine 
in. 


ane ‘incture of, yeas 4531 


opoderdac. +4859, 4870, 5443 
Orango Bitters. £31 
Orango Tonic. 5122 
Organic Matt 4395 


Origanum, Essential Oil of... 
Orris-Root, Fluid Extract o' 


Tada’ Choi 

ndian Cholagogue, 
Subetituta foresees 
Oxacids. . 
Oxalates: 
Oxalate of Iron 
Oxalate of N 


Oxalic Acid, to distinguish, 
from Epsom Salts 
Oxalic Acid, to obt 


Oxide, Carbonic 4064 
Oxide, Nitric 3872 
Oxide, Nitrow 31872,4060, 


Oxide of Antimony. 
Oxide of Barium. 

Oxide of Bismuth 
Orie of Cobalt 


Oxide of Copper. .. .4092, 4094, 4095 
Oxide of Ethy! . 24279 
Oxide of Iron 4151, 4153, dec. 
Oxide of Iron, Testa for ie 


4152, 4157 


Oxide of Nickel. 
Oride of Nitrogen 
Oxide of Silver: 
Oxide of Tin 
Oxide of Zinc. 


Oxygon......... 
Oxygen, to obtain. 
Oxygen’ for Inbulation 
Oxygen, Tests for. 
Oxygen, to obtain . 
Oxymel . 
Oxymel of Squills. 
Oxymel, Simple . 
Oxymuriate of Lime. .. 
Oxyaulpburet of Antimony 
Pain-Killer. . ..4881, 4882, 5410, 5867 
Pains after Child-birth Ta 
Painters, Caution to. 
Painters’ Colic, to cure 
Paim 041, to bleach. 
Palpitatiun of the Heart, to re- 
lieve. - 
Vancoast's Alterativo Pills - 
Pancuast’s Styptic .. 
Paper, Atropine 
Paper, Drawing, Sizes o 
Paper, Styptic 
Paper, Test. 
Paper, tu detect Arscnic in... 
Papier Zoispastique de Véo ...5238 
Papier Fayard 
Papier Fayard et lay 
Paratiine - 
Parallelograi 
Paramalic A 
Faramorphino 
Paregoric 
Pareira, Fluid Extract of 


Balsam 
+3904 Pectoral, Cherry 


136 Pellitory, Fluid Extract of. 


Pareira Brava, Decoction of. .5310 
Parisel’s Citrate of Megnesi 


Ointinent 
Parrish's Fluid 


Parrish’s on of Hypopi 
phites. 
Parts by Volume, to redace, to 
parts by Weight .. 
Passy Water, Aerated . 
Paste, Glycerine. « 
Paste for ‘luothache 
Paste, Pectoral ... 
Pastits for the Breath. .5405, 5462 
Patent and Proprietary Medi- 
cines. 7, ha, 
Patent Gelatine. 
Patterson's Emulsion of Paap 
kin-seeds 


Peari White for the Skin 
Pearson's Arsenical Solution. . 
Pectoral 


Peotoral Pills -- 


Pellitory, Oil of ... 
Pellitory, Tincture of, ‘Com. 
pound 
Pendulum Measure 
Penpyroyal, Essential Oil of. 
Pepper, Black, Oil of.. 
Pepper, Black, Tincturo “of. 
Peppermint, Ewsenco of. 
Poppermiut, Kssential Oi 
Peppermint Water 
Bepaino 
Pepsine y 
Pepsing, Biamuth and 
Pepah Wine ce 
ine, 
Pepsine Pi 
Pepsine, Syrup 
Pepsine Wina 
Perchloraies, see CHLORATES. 
Perchloric Acid. . 
Perehluric Acid, to ol 
Perchloride of Irun, Soluti 
Perchlorides, seo Caonives. 
Percolation. . 
Peroolatora .. 
Perfumes, Acetic 
Perfumes, Ammoniated 
Poristaltic Persuader Pills 5173,5320 


Permanganates. . 3941, 4190 
‘Permanganate of Potassa 3441. 4190 
‘Permanganate of Potassa bad 
Permanganate of Potassa Tena ie 
4 
Permaageals Acid 3941 
Permuriates, see MURIATES. 
Peroxides, see Oxines. 
Perry's Toothache Essence... .5874 
Persian Balsam - S419 


Perspiration in the Feet, to 
absorb. 


Persp 
pare: mh wf, Factitious 
‘eru, Balsam of, Test for. rt 
Perustan Burk cod Prowzide 

of Iron. Elixir of. 4 
Peruvian Bark, Decoction of. 
Peruvian Bark, Infusion of, 
Peruyian Bark, to preventSedi- 


2 
512 


365 
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ment in Preparations of.....4709 Pills, Chirayta -. 
Peruvian Bitters - 22 Pills, Coating for. 
Petalite.. Pills, Gonapat at 
Peter's Pills. . Pills, Const! 
Petroleum - 


Petroleum, Glycerinated 
Petroleum’ Liniment 4 
Petroleum, to extinguish Burn: 
ing S Ax 
Petroleum, to purity 


Pills Diuretic 


Pettenkofer's Test for Bile in Pills, Dyspepsia. 
Uri Pills, Female. 
Phenic Acid . Pills, Ferruginous 


Pills, Feyer and Aguo. 
Pills, Galbanum, Compound. 


Phillips’ Syrup of Sesquichloride Pills, Gonorrhea... . 


of Iron. Pills, Gout. . ..5182, 5) 
Phosphates - Pills, Gravel 
Pills, Health. . 


Phosphate of Tron 
Phouphute of Iron, Syrup of. 


4634. 
Phosphate of Iron, Syrup of, 
with Manganese... 
Phosphate of Iron, Syrup of, 
with Quinine......- 
Phosphate of Iron, Ssrup of, 
with Quinine aud Strychnine 4629 
Phosphate of Iron, Syrup of 
with Strychnine. 4630 
Phosphate of Lron and Lime, my 


Pills, Todido of Iron 
Pills, Iron, Compound 
Pills, Mandrake, Mercurial 
Pills, Mercurial 
Pills, Nervous 
Pills, Opium 
Pills, Pectoral - 
Pills, Pepsino 


‘Syrup of a5 Pills, Pepsing and Tron. 
Phosphate of Limo Pills, Peristaltio Persuader. 
Phosphate of Lime, Syrup of... 
Phosphate of Manganese Pills, Podophyllin. .2.--+.++3.+ 12 


Phosphate of Maugane Pills, Podophyiin “Aloes and 
in 491 


Troi 
Pills, Quinine. 


of 
Phosphate of Quinine, Syrup of: at (904, 5 


Phosphate of Soda. Pills, Roubarb 

Phosphate of Zino, ‘Syrup of Salutaria. 

Puospbides Pills Salutis 

Phosphites. .. Pills, Squill 

Phosphorated Ether Pills, Storax, Com i 
Phosphorescent Oil. Pills, Sulphato of edn A004, ae 


Phosphoric Acid. . 
Phosphoric Acid, Anhydrous, .3923 
Phosphorie Acid, Commercial .3921 
Phosphoric Acid, Dilute. . 

Phosphoric Ack, Glacial or Hy: 


Pills, Sulphito of Soda 
Pills, Sulphur . 
Pills, Taraxacum 
Pills, to silver or gild 
Pills, to sugar-coat . 
Pills, Tonic. | 
Pills, Triplex. 
Pills, Vermifugo . 
Pimento, Essential Oil of. 
Pimonto, Fluid Extract of 
AS. Pimples, Reinody for... 
Zips Pineapple, Oil of, Artifictal. ...4293 
Pink-Root, Fluid Extractof....4577 
Pint, Scotch 
Pipes, Glies, to bend : 
Pipes. Rubber, to render, Gas- 


Protberan ‘Antidote 
Phosphorus’ Bottles 
Phosphorus, to coat, 


Pabsphorus, to 0 
Phosphorus, to reduce, ¢ 
der . 
Phosphurets, see PuosroibEs. 
Phosphuretted Hydrogen. ..... 
Phosphuretted Hydrogen, toob- 
tain 4056 Plasma, Schacht's 
Physic’s Bitter Wine of Iron..4704 Plasters, Medicinal. 
Pbysic’s Issuc Ointment. ......5284 Plaster, Adhesive Resin. 
Pierlot’s Solution of Valerianate Plaster, Anodyne 
of Plaster, Black 
See Plaster, Blistering . 
5006 Plaster, Burgundy Pitch . 
Bie ata 
5019, r, Cant ist “so, 
Pi es, Ointmont for 4986, &c., 5954 Plaster, Carbo. 
Piles, Remodies for .5708, &c, Plaster, 
Piles, Salve for, AS; Pinster, Cough. 
Pile “iio, Plaster, Court 
Pills, Alocs .. ‘4900 Flaster, Desc! 
Pills, Aloes ani Assafctida ...4901 Plaster, Devil's 
Pills, Aloes and Mondrako ... .5191 Plaster, peaiteee 
Pills, Aloes and Myrth . 902 Pluster, H 
Pills, Alterative 5166 Plaster, Irritating. 
Pills, Antibilion |, 5175 Plaster, Lead 


5162, 


Pills, Anti-chill 4908 Plaster, Litharge. 5043 
Pills, Aperivut. 4909 Plaster, Mustard. 5057 
Pills, Assafetida. 4103 Plaster, Mustard, Homaopathio30s6 


Pills, Blancard g, Imitation of .4930 Plaster, Nureuber; 

4919 Plaster, Poor Man's 
5319 Plaster, Porous . 
Pilla, Calomet 4920 Ploster. Resolvent. 


Pills, Cathartic. .4917, 5303, 5316,&c. Plaster, Strengthoning 
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Plaster, to prevent, from adher- Poultice, Linseed -. Pyrolusite . a Rheumatism, Chronic, to cure.5529 
ing to Paper . “3042 Poultice, Lobelia. 5031 Pyrophorus 4340, &e, _ 5537. 
Plaster, to spread - .5041 Poultice, Mustard 


5021 Pyrophosphate of Iron. 
5029 Quarts, to pulverize 
‘5020 Quassia, Tincture of. 562 

5035 Queon'e Root, Fluid Extract of 4587, Rheumatiem, Remedica for’ 
5037 Queon'a Root, Syrup of......- 4672, Rheumatism, Syphilitic, tocure tn 


44} Pieomation, ‘Infommatory, to 
Plaster, Universal = 
Plaster, Warm... 
Plaster, White Lead 
Plaster’ of Paris, 


5277 Poultice, Potato 
"5055 Poultice, Slippery-eln 
"5044 Poultice, Soap 

‘4352 Poultiee, Vinegar. 


Poultice, Yeast . ix matisi, Wine for. 
Aaa Ammonio-chloride ot4oas poultice Feask ii pound. Root, Syrup of, Com: 5 Horlitm Wood. Essential Oliati4es 
Platinum, Tests for, in Solu- Equivalents of. -5999, &e, een's Root, Tinoture o} su8 EE uharb and Senna, Syrup of. .4639 

(ray p acer Pouret, Gay-Lusaaa' 2 Guesnoville’s Ferruginous Pow. Keybarb and Senna, Tinettreot 4529 

Tluataae: $0, Powder, Anodyn 5131 “B4o4 Rloharh, Fluid Extract of, AL 
Plunket's Cancer Ointment. 5386 pone: Castillon 5475 od kaline 
Pneumatic Trongh ewer, Dover uince, Artificial Essence of. .4296 abary : 

Powder, Dover's, Camphorated 5423 f 4° Rhuharh Pills, Compound’. 4993 
Hecate ted @ Peed Wadia. ies Maen i AN Reabart RyTaRtt 7 Oe 


Podephyin 


Powder, Ferruginous 
Podoph: Powder, Fever 
Podophyllum, Finid Ext Powder, Gleet 
Polson Ivy, Remoiies for, 5990, &e. Powiler, Grego! 
Poison Oak Leaves. Oil of.....475a Powder, Infant . 
Poison Oak, Remedica for. 5930, &o. Powder, Milk 
Poisoning, Cascs of, Treatment. Powder, Nery 
fo "5a96 Powder, Rheumat 
Powder, The 


Rhubarb, Syrup of, Alkaline. . .4675 
Rhubarh, Syrup of, Germun |. 4674 
=..4002 Rhubarb, Tincture of....... 1 4522 
5582, 5581 Khubarb, Tinetura of, Aikaline 5956 
Rhubarb, Tincture of, Aqueous 4546 
Phubarb, Tincture of Sweet ..4545 
icord & Fi 
Copniba . 
37 Ricord & Favrot's Capsuice of 
Copaiba and Ta: 
oe Ricont's Aromatio Wine. 508 
inidine in 4029 Ricord’s Copalba and: Pepsine 
uinine, Test fur Strength of..4026 p Pie... a SAST 
juinine, to dissolve Bicol 's Gonorrhea Injection 5439 


ne. 
uinidine. 
ainine or Quinia. 
juinino Ague Mixture. 
juinine, Amorphous : 
auton in the ise of, 13583 


Pomaile, Creosote . 
Pomade de Toscanic. 
Pomogranate Root, ¥luid Ex- 


I's Cou 
Iteb, 
Precipitates, Molst, to find tho 
Dry-weight of. . 
Precipitates, to filter. 
Precipitation ... 24 

Pregnaney, peas for After. 
8 5729 


Riegler’s Fever Tincture 5971 
Riga Balsom .......... 5094 
Ringworm, Remedies for.5495, 5428 
Roche Alom 
Rochelle Salt 
Roche's Diptherin Remedy 
Roche's Embrocation - 

S Rocka, &c., Weight of 
aq Roman Moncy, Ancient 


Votes : wt Roman Money, Modern coro 
paren ee 4192, Wrevontive Lotlona..--- me “Téa, fant Roman Weighte and Measures60s? 
Botan Polnons, Antidote for. £001 Prickly-Ash Bark, Fluid Ex. Rape Oil, to detect, in Olive Oil tain, 607°. 

Potaat, Relation of per tract of 4579 Rattlesnake Poison, Antidote Roots, to extract Essential Oil 
Potesss. DFS M4, &e. 

Potansn, Acctate of. classified Fluid Ex- Reaumur, Fahrenheit und Cen: 

Potoxsa and Sota, ‘Pardrate of 4813 437 Uqrade compared bad 


Pulte anneare mur, to reduce Degrees of 
Potania’ Bichtomate of Substi. Procter’s Fluid Extract of Hops4594 __ Ceutigrade to 91 Roses, Attar of, Test for 
tute Tor. ‘neg Procter’s Fluld Bxtract of Ei. © emunuit, to reduce Degrees of |” Roses, Honey of 


Potassa, Carbonates of. quori 585 Fabrenheit to 89 Roses, Tifuston of. 
Potauso, Caustic ..- Procte iad ituraciot wild, Reaurur, to 
Potassa, Chlorates 6 k ‘seo to Centigrade go Rosemary, Essential Oi of. 


Potassa, Chromates oi 
Potassa, Citrate ae hit 

‘otaxsa, Costaet: lution of. et paiees 
Potassa’ Gurgle 2 Procter's 
Potassa, Hydrate of. 3076, ise Procter's 


4713 Keaumur, to reduce Degrees of, __ Roussemu’s Laudanurn 
Procter's Syrup of Hypophos- to Fahrenheit... ere 2g Rubefacionts ...... 
= Resim Teena 88 Rubefacient Solution of Fodine’ 9453 
Reetitied Sp Rubus, Fluid Extract of 
Puss, 1 428 Ted Hark, Tincture of ae ee 
‘otassa, Nitrate o} : 1 Rule tb : 
Potasen’ Nitrite o alee Froport ifthe Human Body 6148 ea tea An Rules for tho Treatment of Al- 
Potassn, Permanganate or ssiivaipa Protocblorides, seo Cutomtbes eal Dresiplt cohol. . 1449, &o. 
Potaysa, Prussiate of. 4200 Protoxides, see Oxipes. ' Loot aa, 
Potassn, ‘Vartrates ot. Provins Water Rum, Test for. 
Potaxsu, Tests for.. peauien aioe Rupture, Treatment of. 
Potassu’ with Lime. 4193 Russia Salve 
Potassio-Tartrate of Antimony 4129 


idotes for... 


Reduction 
Redwood's Nervine Balsam 


{ Russian Moncy 
Potassio-Turtrato of Antimou 60e1, do. Reece's Pills .... 

Ointment . 74995 Prusalates Regnault’s Pectoral Paste ....5269 Russian Kemet ine see 
Potassio-Tartrate of Soda. Prussiate of Copper. Remedies, see COMMLAINT to bo ights and Measures 6072 
Potassium, Bromide of. Prussiato of Potuah. remedied. Ryan's Gleet-powder’ 

Potassium, Chloride of. Prusalo Acid ..... 


Remoussin’s AntiesphiltioGar. | Saecharino Carbonate of Iron...4163 
Soa) lots Serre 5415 Saccharine Fermentation . 

5911 Kennet, Wine 5 
Rensch’s Arsenic Test - 


Potassiuin, Cyanide of. 
Potassium, Ferridcy anid 
Potaswium, Ferrocyanide of. 
Votassium, lodide of..... 
Potassium, Sulplocyanide 
Potassinm, Sulpburet of 
Potato Poultice 
Poultices. 
Poultice, 
Poultice, Bread 
Poultice, Carrot 
Poultice, Chare 
Poultice, Chlorinated 
Poultico for Featers - 
Poultice for Gout 
Poultice fur Sprains, &o - 
Poultice, Goul 
Poultice’ Hemlock: 
Poultice, Indian Turnip. 


Prussic Acid, Anhydrous . 
Prussio Acid, Antidotes for. 
Prussic Acid, Dilute 
Prussic Acid’ Lotion 
Prussio Acid, Tests for..3950, 3951 Resin Ointment... 
Pullna Water, Acrnted. 4446 Resin Plaster, Adhesive. - 
Pullna Water, Salts for making 4447 Resin, Sugar 
Pulmonary Bulsam. Resolvent Plaster i 
Pulmonary Syrup. Restoration after apparent 
Pulp, to find the Dry. weightot. ee Drownin, 5803 Salt of Tartar. 
Bulveriaatlog =; Seiaia esac, Revers for istillation | 13. Salt of Wormwood ---- 
‘ampkin Seetl, Emulsion of. 5432 % ‘alt Rheum Ointmen’ 
“3032 Purpurate of Ammonia... kpiliagt A pore aha aan ger 4797 Salt — Remedy for. 
15035 Putrefaction . . Rhatany, Tincture of. Salt, Table. 
75095 Putrid, Fermen' Rheumatic Alterative 
Pyrethrum, Fluid Extract of..4579 Rheamatic Decoction. 
Pyrmont Water, Aerated4448, 4473 Rheumatic Liniment. 
Pyrogallio Acid. .........3909,3910 Rheumatism, Causes of 


Saccharometer, Baumé’s64,é&0. “ets 


Wort, Oil of .. 
St. John's Wort, Tincture of. 
Sal Ammoniac 
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Salves or Cerates.. 
Salve, Black, or Healing. 
Sulve, Carbolic. 


Senna, to disguise the Taste of. 5892 
Separating Kinnels..... 383 
pontaria, Fluid Extract of. 


4535 


Salve, Egyptiacum Serpentaria, Tincture of... 
Salve, Fainily.. Seaquicarbonntes, ser CARNONATES. 


Salve for nll Wounds 
Salvo for Sore Breasts - 
Salve, German Black. 
Salve, Gouland's 
Salve, Green Mountain 
Salve, Green Stick. 
Salve, Healing 
Salve, Hemlock | 
Salve, Neutral 


Soeyttightorides, nee CHLOMIDES. 
Seaquimuriates. sea MoRtATKS. 
Seayuivxites, xee Oxinns, 

Seven Years’ lich, Remedy for5479 
Shaving, Lotion after, 

Shaving, Lotion befa 
Shell Lime 
Shiun’s Bitter Wine of Iron. 
Shoomakers' Black. 
Shoemakers’ M 
Shortness of Breath 


‘ick Meadache. Remectics for. 
ick Stomach, Remedy for. 
Sifting .... 286, 4573 
Silver Assay, Weights usod for5049 
Silver, Chloride of, to reduce 
Metallic Silver from A 
cs Sven, Nitrato of. 


le 
Salve, § Se 
Salve, ‘Tarner's « 
Salve, Zino . 
Sampson's New York Pill 
Sand Bath .. 


Silver, Test for, in Solutions 
Sitver, to reduce. 
Silver, to test .. 
Simple Corate. 
Bkin, Artificial, for Cuts . = 
Bkin, Eruptions on the, to cure.5400 
Bkin, Irritution of the, to allay. 5491 
99 Skin, to removo Tattoo Mark: 
from tho.... 
Skunk-Cabbage, Tincture of...4498 
Slates, to test 4385 
Slippery-Elm Pou tic 5020 
Small-Pox, toprovent Pittingin 5759 
Small Pox, to removo Pitting af- 
cr. 
Small-Pox, ‘freatment of. 


xtract of. 4577 


6, Essential on of 
Bataraced Bolution . 
Saturated Solution: 
Heat of. 
Saturation... 
Saturnino Cer 
Saunders’ Petroleum inbroca- 
tion .. 
Savino Cerate 
Savine, Essential Oil of 


2 
25738 


Savino’ Ointment... tmelling Salts. . 1089, &c. 
Scalded Mouth, Remedy for Smelling Saits, Inexhaustible .1003 
Scalds, Liniment for. Baith'a | Itch Ointment .....- 


Sealds, Remedies for. 
Searlatina, Remedy for 
Scarlatina, Treatment of. 


M72 
. Snake Bites, Cure for 5926 
'5754 Snakervot, Blac! Biola Basra 
- of 4575, 4592 
Snakeroot, Black, Tincture of 4514 


Scarlet 
Prt Aad toe tgs Snakeroot, Virginia, Fluid’ Bx. 
Scarlet Fe emedy tract of. 4576 
Scarlet Fever, Treatment Snakeroot, Virginia, ‘Tincture 
Sehachts' Giycorinated Plasmas of. : ~ 4525 
or Ointments. 5010, &e. Snuff, “Cephalic. 5333 


Schachts' aU ScEneR of ‘Starch 
Ch Plasma . 


Snufftes, Curo for 5022 
Soap, Camphorated Tineture of 4503 
Soap,’ Liniment. 269, 5443 
Soap Poultico . ay 


Scott's Pills, Anderson's 
Bcovill’s Syrup of Sarsaparilla. 
Beratches, ‘Treatment of. 
Seriptural Money 

Seriptural Weights and Mea. 

sures .. nan 

Scrofula, ikemedy 
Sculleap, Fluid Extract of | 


Sen-Salt, Imitation 


206, 
Sova’ and Antimony, Tartrate 
4129 


Sods, Carbonates 6 
Soda, Cauatic. 

Sole, Hydrate ar, 
Soda, Hy posulphite oi 
Soda, Liquor of... 
Soda’ Mint ..... 

Soda, Phosphate of... 


ness, Ren 5 Soda’ Poisons, Antidotes for.. 
Bea. Sickness, Bs Maton as Sora, Potassio-tartrate of .... 4213 
Bea-Sicknoss, to relieve 5 ene Santonato of. 4049 
Bea-Water...... 4785 
Seidlits Powders 4207 
Seidlits Water -- 3980 
Scidachutz Wate: 3979 
Seignette's Salt 4212 


Bel PKooding, Eller 

ee iam ¢ sotlum, Chords ol 
Sodium, Todide of. . 

itro-prusside of 

Son Corns, to cure. . 

Solid Measure, see Conc Measure. 

Solution - 


id 
Sencka, Syru) 
Senna and Ji 
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Medicinal and Chem- Squill and Benzoin, ED aah aacet 
8, de Squill, Fluid Extract of .......4576 
Squill, Fluid Extract of, Com. 


Sduines 
Squire's Elixir 


Sar Thront, Uicerated, to treat 
‘5067, 5608. 


Sores, ‘Bed, Lotion for 
Sores, Bed, to relievo 
Sores, Bed, Treatment of. 
Sores, Clay Dressing fo1 
Sores, Running, see ULCERS. 
Soubsiran's Veratrine Lotion. . 
Bound, Velocity of . 
Spackman's Anti-dyspeptl 
lyspeptic 


Bpackman's Cholera Mixturo. 5607 
Copaiby Stavesecro Ointment... 
Steam seo BOILERS. 
Stearino . 


S213 
Tey 
ey 

4S 

4381 

Ae 

4842 

A956 

4335, 

6145, 


3 Bteel Rods, Weight of 
35 Btoer's Opoleloc. . 4869, 5443 
Btephens’ Infusion of Cayenne 

‘pper and 
Btowart's mae tT Rhubarb. 
1. Btiff Neck, Cur of. 
coy Stillingia, Flui.i Ext 


Bpanish Fly, wo CANTHARIDES, 
Spaniels Money. 
Spanish Weigh 

0 fin ied Content of. org 
Bparteine 


Spasm of the Bi 
4521, 5741. 


Btone, ls 
Bpecifio Gi Grasity of Reroentages Storm’ 's Specific 
setereeseteesecsas Stoughton's Bitters 
care Gene ity of Powders.50, a Struining . 
Specific Gravity of Solids ....48, 50 Stramonium, Fluid Extract of “4 


Specific Gravity, toconvert De- Stramonium Ointment. 


Bizclan Coetiie, oo ess 3eramoniam, Tincture of 4408, 4369 
yeailis Gravity, to convert, Strongthoning Fomentatiot 
Bpecific Gravity, to find the Strengthening Plaster. 

Weight ota Body from ‘he... sq  Stunger Alcohol, Otticia 


Strychinino or Stryehnia . 
Strychnine, Antidotes for 
Stryebninc, Solution of. 


Bpermaceti Cerato. 
Bpermaceti, Imitation 
Spermaccti Ointment 4940 
Spermatorrhass, Cure for 5739,5746 &, 
Bpheres Surface and Contentaof 6002 
Brien Bites, to cure . = 597 
relia, Fluid Extract of. 
Shike, Oil of Factitious, 
Spirit of Ammonia, Arom: 


pt 
Styptic Cotton 
Styptic Paper 
Styptic Solution 
Styrax, sec Stora: 


- 5561 
4816, 5430, 5558 


Spirit of Camphor”.44v1- 4611, 4862 Storel”. 305 
Spirit of Ether, Compound ...'.4749 Sublimate, Corrosi 4139 
Spirit of Juniper, Compound -.5151 Sublimate, Corrosive, Antidotes 
Spirit of Mindercrus for. 5902, 
Spin of Bal Volatile Sublimation 

ituous Extracts i 
Shitting ‘of Blood. Poca aes 3 
spon pic extras Sugar, Adulteration of. 


Sugar in Urino, Test for.4396, 4397 
Sugar of Lend, Antidotes for’ 5908 
Sugar of Load, sco ACETATE oF 
HAD. 
Sugar Resin 
Sulphate of Alumina . 
Sulphute of Ammonia. 
Sulphate of Baryta 


Spirit, Proof 
Sprains, Liniment for. 
Sprains, Poaltien ie 

ins, Remedy for 
Sprains, Treatment of 


Squaro Measuro .........2..- 
juare Measuro Expressed in 


juaro Metres . -5983Sulphnto of Coppe 
Square Metres, sco Anna. Sulphato of Conner, ‘Antidotes’ 
or 


Square, to find tho Area of a..5989 

Squibt's Amsmonio-pyrophos- 
phate of “ 

Sos Compound ‘Tinciare ot 


Squ [bb's Liquor of Todide of” 
iron 4 


Sulphate of Indigo 
Sulphate ot Tron . : 
1531 Sulphate of Iron, Solution of 


Sulphate of Lithia... +4239 
703 Sulphate of Maguesia 41 
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aor uf Morphis,Solation of Sweet Spirit of Nitre 4229 Table of Bolling Heat of Lt. Teeth, Decayed, to deodorize. .5865 


3 --6, 7, 133 Teeth, to fill or plug. 5882 
ta Cisterns.0018 fay etiam 5 
Brdsanens oat Chemloal Equivalents Tetv 5 Dental Angathetio..... 5433 
Syphilto Rheumatim, Si Giccisci eS Terpine.... ‘oa 
Torsulphates, see SoL 
Table jor Diteresces of Time.6009 Tersulphider or Tersulphurets, see 
ase imal zie ig SULrAUKET, 
Test Papers. 


Syrup, Alterativo . 
Syrup, Cough. . 

a eee 
Iphite «fC .4093 Syrup for ping Cough. sa 
aphite of af Sedu ...4927 Syrup, sito: ae Paper, Cherry juice 
Ipho-Cynnide ¢f Ammonium 4226 Syrup, Ni ‘est Paper, Dablia 


S08 4412 
it phot: unide cf Potassium. .4205 8} of bree Com- Test Paper, Plollyhook Flower 4428 
rhe A ‘olwssium . aes gad la, Com- 4608 Tan a Borccovages of cabal 83 53° Test Paper, Indi nats 


§ 37, 59. Test Pay Todidoot 
Sulphur, dimarpied er Trown 4350 gyrup 0 Copaiba.'4667 pablo of Percentages of ther 4286 74,4 PF oof Potassium 
Syrup. et Back ¢ Cohoete Com- Table of Percentages of Ce Ton, Pare Todine and Starch 4415 


atio Acid .. Test Pr 
‘rope of ‘Biscicberry,Aromatiosees ‘est Paper, 
1] Root... . 5602, 5614 


Test Paper, Aikanet 
Teat Paper, Brazil- Wood 
Teat Paper, Buckthorn 


Sulphite: 
phites | Test Paper, Cabbage. 


Iphur, Flowers of. Syrup of Test Paper, Litmus, Blue . 
he Ointment eyrup of Capsicum Test Papor, Litmus, Red 


Suphur Pilly Test Paper, Mallow... 
Test Paper, Mangnneso. 
Test Paper, Rhubarb . 


Test Paper, Koso . 
Table, ofS ho Gravition Of ‘Tost Paper: Starch 


Byrup of Chamomile 4678 
Syrup of Chloride of Tron 4660, 4665 
Syrup of Chloride of Iron and 


4423 
keris, bo Teat Paper, Sulphato'ot Loe tase 
‘eat Paper, Sulphato of Iron ..4424 

Be i, eight sod Harta .2001 sTest Paper, Turmeric 


Teating, seo ANTICLE, ted. 
ae r Reagents ..4372, &c., 4408 
Totter Olnterent 


of Gem 
able of Welght of Hocka 
Minerals, &0,,......... 6134, 6138 
Tables of Decimal Equivalents 5930 


‘5979, 5u85, 
Tables of Weights and pie 


:ret cf Antimony 
ret Cf Arsenic. 
Salphuret of Iturium 


Syrup of Hydrate of Choral. ..4679 

Syrup of Hypophosphites, Com- 
pound........ 4641, 4643, 4646, &o. 

oa Syrup of of odide of Potassium 


‘Tables, Statistical 
Iron . - 
Byrup of Ipecac tied Thirkeult’s Giycero:pomade’of 
Syrup of Ipecaccanha, Com- pannate of iron ore. “oiat (604 “Todide of Patasniim 
ea ‘Thomas’ Cathartio Pills... 53 
Thomas’ Coloeyath and Maa: 


Syrup of Lactato of Iron. 


ment of. 
42. rani Acid. 


Syrup of Lactuoarium : 
syrup Tannio Acid, to distinguish drake Pi 
rab of Mik = dest Tile Acid frome ee Thompeo 
Suiptureiiea iiyéroot Ba of Phos “Gf Tron 1.4602 Tannic Acid, to obtain. ‘Thompeon 's Composition Pow. 
io ‘annin 
aphaettat sy mrrop. of Excepmaia of Tannin, Gallic Acid from Thompaon'a Hiot Dro 
Tannin Ointment Thompaon' ‘4 Number 
Tapo Worm . Thorn Apple, Fluid Extract of 4574 


986 
56H 

Tape Worm, to expel ‘8439 Thorn Apple, Tincture of 4499,4565 

‘Tape Worm, to trent. :5690 Tin, Chlorides of... = A123 


renee Tar, Inhslation of, forConsump- Timber, Feet of Inch Board in 6006 
440 Syrup of Phosphate of iron cole tion... 5613 Timber, Round, Content of. . 6003 


Sulphurio ‘Aeit, Commercial, 


Sulphurlo Acid, Concentrated ies8 ‘Tar Lotion .. 5 Timber, Statistics of. 6138 
Sulphuric Acid, Diluto . 3857 are ino Tar Ointment 4960 ne) Ancient Jewish Division 
“5288 A 


Sulphurio ‘Acid, Nordhausen’s of Phosphato of Iron, ‘Tar Ointment, Compoand 
ing. +3858 ee nine and Btrychuine 4620408 Tar Pomado..... 
sulplurig Aci, ‘Tatto cf P Syrup of Phosphate of Limo.- 4696 Tar, Syrup of Time, Neaklotl 1h silen 
centages 0 Se0 Syrup of Phosphate o Mange fer Weler ‘Time, Table of Differences of 6009 
syrup. ‘of Phosphatoof Quinine 4627 Taraxacum, Elixir of. ...4720, 4736 Tin, Murintes of 
ae09 Syrup of Phosphato of Zino ...4626 Taraxacum, sco DANDRLION. Tin, Nitrato of. 
3860 Syrup of Queen's Root (Stillin- Tartar Emetic .4129 Tin, Oxides of. 


‘Time, Measure of 
Time, Nautical Division of. 


gia) ¢ Tartar Emetic, Antidotes for. 5900 Tin Putty 
* 3868 orm of Quecn’s Root, Com- Tartar Emctic Ointment 995 Tin, ‘Teats for the Salis of, 
pa Acid 64, 4066 +4673 Tartar, Red . 


TR, Te Ti i 
Sulphurous Acid, to obtain... 3865 Syrup of Rhubarb -4698, 4640, 4674 Tartar, Whito. sooner panics Mime 


Sulphurous Acid, ureGascous3866 Syrup of Rhubarb and Senno.4639 Tartaric Acid - 3929 
Zee “ pay of Santonato of Soda...4650 Tartaric Acid, to detect, in oe Tincture, Cholera... 


Sulpherous Acid, pure Liqula 3869 Syrup of Santonin i ric Acid Tincture, Dinrth 
Sulphurows Acid, Fulution of..3867 | Syrup See Com: ‘Tartaric Acid, to obtain . Tineture’ overs e 
Sumach, Fluid Extract « 4600 id. 3929 Tincture, Febrifuge.- 


a pices van 4655, 4656 castrate 

Su emedy for Puieonin, o -4658  Tartrato of Potasss. Tincture, Gold 
peed "as Syrup of jesiovidoofirn tos ‘Tartrato of Potassn and Soda 4213 Tincture, Necsous | 

Summer Complaint. Remedy for 5659 exten ies of Sq) Com Tartrate of Sodnand Antimony4129 ‘Tincturo of Aconite Leaves 

Sunstroko p78 Byrup of Tannate of Tartrate of Sodn, Solution of-48™ Tincture of Aconite Hoot 

Suustroke, T Tattoo Marks, to removi 863 Tincturo of Alocs. A 

Taslor'a Remedy for Deafness. 000 ‘Tincture of Alocs and Myrth.. 


a, Balm Tincture of Arnica 
Te Blossed Thistle . 


SS eee era mie 
syrup, Osborne’ en, Flaxeee incture of Balm o| 
Sweating, Infusion to produce.5132 Ten, German, for the Cheat _._5425 
Syrup, Pulmonary . 25 Tineture of Belladonns........ 
Gwentng, Powder to produce . S143 Syrup, Worm . Tes, Hamborg. Tincture of Benzoin,Compound 4567 


Tincture of Black Cohosh .....4514 
Tincture of Black Pepper, Com. 


Swedish Mone 6096 Table for ; Reduci the Stren, 
Swedish Weightsand Measures6097 of Aloo! : = 
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pound . 
Tincture of Bloodroo 
‘Tincture of Blue Flag 
‘Tincture of Camphor. 

Tincturo of Cantharides: 
Tincturo of Capsicum 
Tincture of Cardanon, 

Tincture of Cardamom, Com- 

und... 

‘Tincture of Castor 
‘Tincture of Catechu. 
‘Tincture of Chiretta 
Tincture of Chloride of Iron. 
‘Tincture of Cimleltnge Raceme,_ 


Tincture of Ginchona » 
‘Tincture of Cinchona,Compound 
4488, 


‘Tincture of Cinchona, Sweet ..4544 
Tincture of Cinnamon 4548 
Tincture of Colchicum 


Tincturo of Coninm . 
‘Tincture of Cubebs 
‘Tincture of Dewberry, Com- 
und. 
‘Tincturo of Digitalis 
Tincture of Dog-wood. 
‘Tincture of Ergot... 
‘Tincture of Gelseminut 
‘Tincture of Gentian, Compounds 
Tincture of Ginger 
Tincture of Guaino ......4505, Sat 
‘Tincturo of Mellebore, American 
4496, 4515. 
Tincture of Hellebore, Black 
Tincture of Hemlock 
Tincture of Hemp. 
Tincture of Ifenbat 
Tineturo of Hops . 
Tincturo of Todino 
Tincture of Lodine, 
‘Tincture of Jnl) 
Tincture of Kino. 
Tineturo of Kino, G satel 


4506 
es 


‘incturo of Lupnli 
Tincture of Mandral 
Tincture of Moncsia. 
Tincturo of Myrrh 
‘Tincture of Nut Gall. 
‘Tincture of Nux Vomica. 
Tincturo of Opium 
‘Tincturo of Opium, Ammonii 


pound. 4531 
Tincture of Pellitory, Compound 


phy! «4507 
Tincture of Priokly-ash Berries 4536 
Tineturo of i Be 4562 


Tincture of 
‘Tincturo of Rhatany . 
Tincture of Rhubarb | 
‘Tincture of Rhubarb, Alkal 
Tincture of Rhubarband Senna 4523 
‘Tincturo of Rhubarb, Aqueous 4545 
Tiucture of Rhubarb, Sweet... 4: 
Tinctaro of St. John’s Wort. 
Tincture of Sanguinaria 
Tincturo of Scrpentaria 
Tincture of Skunk-cabbago 
Tincturo of Snake-root, Blac! 
Tincture of Snake-root, Virginte 


Tincture of Soap. a pore a 
Tincture of Squil 
Fane OF Sill and Beasoin 4859 
Tincture of Stillingia. 4508 
‘Tinctare of Stramoninam 4400, 4565 
Tincture of Tar... 

Tincture of Tobacco - 
‘Tincture of Tolu . 
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Tincture of ‘Curkey Corn. 
Tincture of Valerian. 7 
Tincture of Veratrum Vinide. 4408 
4315. 

Tincturo of Yellow Jasmine. 
Tinctaro, Tonio. . 
Tincturc, Universal 
Tinctures... 
Tinctares, Ammoniated 
Tinctures by Digestion 
Tinctares by Infusion 
Tinctures by Mnceration ..... 
Vinctures by Percolation or 


pe 


33 
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Displacement + 41 Universal Calender . 
Tinctures, Filter for 17 Universal Plaster. 
Medicinal. 4479, &e. Universal Tine 
Tinctures, Proportions of Ingre- ‘Universal Wound 
dients for... Teas 


Tinctures, to prepare 
Tobacev, Empyreumatic 
Tobaceo, Oil vata 
Tobacco Ointment. .496t, 5290, &e. 
Tobacco, Tincturo of 4521 


Toilly 

‘Toe Nails, ing 

Toe Nuils, Ingrowing, to cure 5828 

Toe Nails, Ingrowing, to pre- 
vent 58: 


Tolu, Balsam of, Factitious. 
93 Dolu, Balsam of, Test for. 
Tolu, Syrup of 
Tolu, Tincture of 
Tonics. 
Tonic aft 
Tonic 
Tonic 


Drinking tocxcess 5 
Elixir .. . S118, 5407 
5120 


Infusion . 
Tonic Mixture 
Tonic Mixture, Aromatic 
Tonic, Orango!.... 
Tonic’ Pills 
Tonic Tincture.... 
Tooth ‘Ache, Komedia for 5807, 4c. 
‘Tooth Cements ‘&o. 
Tooth, to kill the Nerro ata . ‘se77 
‘Tralles' an Gendar's Hydrome- 
ters Comparod..- 38 
‘Trallea’ Hydrometer 
Tralles’ Tablo of Percentages 
of Aloohol 
‘Trapezoils, Arca of. 
Traumatio Elixir 
Traumaticino.. 


‘Triangles, Area of 5990 
Triplex Pills 5184 
Trituration _. 31 
mmer'a Test for Sugar ia 
Urino. + 4396 
Tronchin's Cough Syrup AGS 
Troth's Cholera Mixturo . 56Ay 
‘Trotter Oil........ 1513 
Trotter Oil, to refine 1514 
Trotter Gil, to teat 1498 
ugh, Pneumatic. 4031 
jusseau's Martial A 
‘Water 


Troy Weight - 
Trey 1 Weight Compared with 


Tre Pveight C Compared with 
Aroirdupoia.- 5044, 
Troy W Weight ¢ Compared with 


594 
Tubing, Rubber, to mao, Gas. 
‘ight . 4033 


Turpentine Lotion. 
S85 Turpentine, Oll or Spirit of 
Tarpentine Ointm 

Turpentine, to purify-....----- 4319 


369 


Turpentine, Venico 
der... 


al 
drometer. : 
‘Typhoid Fever, Remeay for . 


Uiloers, Clay Dreasin 
Ulcers, Foul, to dondorisa 
Ulcers: from Cyanide of Pots 
sium, to curo..._ 
Ulcera' inthe Leg,’ ‘Trecimentot io 
Ulocra in tho Mouth, Wash for 5300 
Uleera, Romody for. 
‘Treatment of 


Urea. N é 
Dre's Test for the 
Acctic Acid. 
Orethra, to apy eply Caustic to the 5137 
Urinating, Dificulty in, torem- 


urine, Incont inenco: of, to cure 5743 
Urine, Test for Bilo in. 4398 
Urine, Test for Sugar in. 4396, 4397 
Uva Orsi, Floid Extract of ...4577 
Valerian and Carbonateof Am. 
mouin, Mixturo of 

Valerian, Essential Oil of - 
Valerian, Fluid Extract of 
Valerian, Tineturo of... 4596, 4542 


Valerianato of thy! 
Valerianic Acid 
Valuablo Linim: 
Valuable Lotion for 
Vanilla Beans, to grind 


Vegetable Oils, to bleach .154, &c. 
Vegetable Oils, to purify, for 
Veipenn’s Black Caustic | 
Velpeau'a Diarrhea Remedy. 
Velpeau’s Erysipelus Lotion 
Venice Turpentine. .. 
Venice Turpentine Ointment. 


5427 


Veratrino or Veratria. 2 
Veratrine, Acid Solution of ...5313 
Veratrine Lotion SA 
Veratrum Viride, Fluid Ex- 

tract of... 4575, 


ais Viride, Tincturo of .4496 


Vermin Ointment 
Vesscls containing “Kerosene, 
to clean... 

Vichy Salts... 
Vichy Water, 

Vinalgro Aromatique 
Vinaigro do Quatre Vi 
Vinegar, Aromatic. . 
Vinegar, Marseilles .. 
Vinegar Poultice 


vitriol, Blue.. 
‘Nixir of. 


tr 
Vitriol, O71 of. 
Vitriol, White. 
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Voice, Lass of, Cure for. 
Volatile Liniment..... 
Volatile Gils, see EsseStia, Ona. 
Vomiting during Pregnant 
Cure for... 3 
Vomiting, Remedy 
Wafers, Gelatin 
Walker's Jesuits 
Wallaco's Ti 
Walter's Indian¥egetable Pilla 186 
Ward's Esseneo for Headache 5229 
Warts, Powder for... 
Warts, to remove 
Washing, Chemical. - 
Waap Stings, to cure 
Water Bath ..... 
‘Water, Bitter Almond 
Water Brash, to cura. 
‘Water, Camphor...4611, 475 
Water, Cinnamon s 
‘Water, Cologne, Ammoniated 10% 
Water, Distilled . 4768 
ater. Fennel 7 
‘ater, Lime 
Water, Labelin 
Water of Lifo..... 
‘Water, Peppermint 
Water, Spearmint . 
Water, Stat 
Water, Tar.. 
Water, to teat 
Waters, Medionted 
Wedel's Elixir... 
Weight and Hardness of Gem 
Weight, Apothcenries ... 
Weight, Apothecaries, Gom- 
pared with Apothecarics Mea. 
Biro. 5M 


Weight, Apothcenries, Com: 
trad with, Avoirdupois 


cight, Apothecaries, Com. 
red with Gri 


Weight, Ausnyers’ Goid 

Weight, As i iver 

Weight, Avoir 

Welght, Avolrdupois, | Gam. 
pared! with Apothecaries Mea. 
sure... 

Weight, Avoirdupois, Com 
ared’ with Apothecarics' 
Weight. 

Weight, Avoirdnpois, 
ared with Grame 
eight, Avoirdupois, C 
ared with Troy. 
eight, Dinmon 

Weight, French Binary 

Weight, French Binary, Com- 
red with Apothecaries. .. 
cight, French Binary, Com- 

qpiated with Avoirdnpots;. 6047 
cight, French Binary, Com, 
red with Gram! ; 
eight, French Binary, Com- 
jared with Troy. 6049 
cight, Lose of, in Substances 
by Drying. 61 

Welght, Metrica A 

Weight, Metrical, Compared 


Com. 


with A pothec: 
Woight, tavtoal: Compared 
with A voirdapo! 


Weight Metroe |, Compared: 


Weight of Finid 


‘Weight of Hetnpor Wire Rope 6137 
Weight of Iron Bars and Rails 6145 
Weight of Iron, Boiler 6142 


Weight of Iron Shafting 
Weight of Iron Sheet . 
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Weight of Lron Plates, Cast...6140 
Weight of Lead tise 
Weight of Live C iat 


a 
Weight of Metals . 
Weight of Nails 
Weight of Steel 


Metri- 
6014, &o. 
ether- 


White Vitriol.. 
White 
White's Gout 


SCIENTIFIC AMERICAN 


Wine of Colehicum 
Wino of Tron ......227) 
Wine of Iron, Aromat 

Wine of Irou, Bitter. 
Wine of Pepsine. 
Wine of Quinine. 


Weight of Timber 
Weight of Various 


138, 
Weight, Pereentago of Pork in 
i i 


Whitlow, sce Frioy. 
Whitwith's Red Drops . 
Whooping Cough Linim 


595 
Whooping Cough, Remedies for 
5622, i 


Wine of Rennet,: 
ine of Wild-cherry Bark ||| /4714 
Wino of Wild-cherry, Ferrated 4715 
Wins, to detect Leal in 4402, 4403, 


5376 


Livo.. ine, to detect Logwood i 5 
i a GOT, &. Pas. Vine, t Logwood in....4405 
Welehts Dror. Weights and Measures, Scrip. Whooping Cough, Troatment of, Wales ore, acai of 
Apothecarics ‘ MES aon Ais eee ye Wonderful Ointment . ; 
Welght, Troy, Compared ‘with Weights and Measures, Span- ease anaes Seep. of Emoephss Wood recone mescads Obes 
Axoirdupots ‘O48 Weights aad Measures, § fiegand Bn fom. - fo 
Weight, Troy, Compared with sialon e Neto Panera aes Wood's ‘Tin 4556 
Grama 46 SMT Woights and Measures, Swiss 6101 Wild Cherry Bitters. Worm Confection S308 


Weight. Troy, to convert, into 


Avoirdupois ... me 
Weights and Menaures... 5934, &0. 
Weights and Measures, Aus- 

trion........ -, 6075, ko, 
Weights and Monsures,Chineso6110 
Weights and Measures, Deci- 

mal, seo MeTitcaL. 

Weights and Measures, Dutch 6090 


Weights and Measures, Turk- 


Wild-Ct 


berry, Ferrated 


Wild-Cherry, Wine of... 
Wind, Fores of tho. 
Wine, Aromatic .. 
Wine, Artificially Colores 

detect. =o 
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LABORATORY APPARATUS 
Wire Apparatus for Laboratory Use. 
For most of the apparatus shown, some 
oxidizable wire should be selected, such 
as brass or tinned iron, and the tools for 
forming these articles of wire consist of 
‘@ pair of cutting pliers, a pair of flat and 
a pair of round-nosed pliers, a few cy- 
lindrical mandrels of wood or metal, made 
in different sizes, and a small bench vice. 
Any or all of the articles may be in differ- 
ent sizes, and of different sizes of wire 
for different purposes, 


1925 


Wire Apparatus for Laboratory Use 


A shows a pair of hinged tongs, which 
are useful for handling coals about the 
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furnace, for holding a coal or piece of 
pumice for blowpipe work, and for hold- 
ing large test tubes and flasks, when pro- 
vided with 2 notched corks, as shown in 
B and O. These tongs are made by first 
winding the wire of one half arouhd the 
the wire of the other half to form the 
joint, then bending each part at right 
angles, forming on one end of each a 
handle, and upon the other end a ring. 
By changing the form of the ring end the 
tongs are adapted to handling crucibles 
and cupels and other things im a muille. 

C shows a pair of spring tongs, the con- 
struction of which will be fully under- 
stood without explanation, It may be 
d, however, that the circular spring at 
ne handle end is formed by wrapping the 
wire around any round object held in the 
vice; the rings at the opposite end are 
formed in the same way. ‘The best. way 
to form good curves in the wires is to 
bend them around some suitable mandrel 
or form. 

D shows a spring clamp for holding’ 
work to be soldered or cemented. It may 
also be used as a pinch cock. 


B represents a pair of tweezers, which 
should be made of good spring wire flat- 
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Wire Apparatus for Laboratory Use. 


tened at the ends. F is the clamp for 
mounting microscope slides, and for hold- 
ing small objects to be cemented or sol- 
dered, G is a pinch cock for rubber tub- 
ing; its normal position is closed, as in 
the engraving, but the end @ is capable 
of engaging the loop b, so as to hold the 
pinch cock open. H shows a clamp or 
pinch cock having a wire c hooked into 
an eye in one side, and extending through 
an eye in the other. This wire is bent 
at right angles at its outer end to engage 
a spiral d, pleced on it and acting as a 
screw, The open spiral is readily formed 
by wrapping 2 wires parallel to each other 
on the same mandrel, and then unscrew- 
ing one from the other. The handle will 
of course be formed by aid of pliers. 
I shows still another form of pinch cock. 
It is provided with 2 thumb-pieces, which 
nre pressed when it is desired to open the 
jaw: K is a tripod stand, formed by 
twisting 3 wires together. This stand is 
used for supporting various articles, such 
as a sand bath or evaporating dish, over 
a flame. It is also useful in support- 
ing charcoal in blowpipe work. 


L shows a stand adjustable as to height 
for supporting the beak of a retort, or for 
holding glass conducting or condensing 
tubes in an inclined position. The retort 
or filter stand, represented in M, is shown 
clearly enough to require no explanation. 
Should the friction of the spiral on the 
standard ever become so slight as to per- 
mit the rings to slip down, the spirals 
may be bent laterally, so as to spring 
lightly agaiust the standard. N shows an 
adjustable test tube holder, adapted to 
the standard shown in M, and capable of 
heing turned an a peculiar joint, so as to 
place the tube in any desired angle. The 
holder consirts of a pair of spring tongs, 
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having eyes for receiving the notched cork. 
as shown in O. One arm of the tongs 
is corrugated to retain the clamping ring 
in any position along the length of the 
The construction of the joint 

wi the tongs are supported 
from the slide on the standard is clearly 
shown in Oa. It consists of 2 spirals 
gh, the spiral h being made larger than 
the spiral g, and screwed over it, as 
shown in O. This holder is yery light, 
strong and convenient. 

P represents a holder for a magnifier. 
which has a point f’, similar to the one 
just described. The Slide k is formed of 
a spiral bent at right angles and off-set to 
admit of the two straight wires passing 
each other. This holder may be used to 
advantage by engravers and draughtsmen. 
Q shows a holder for a microscope con- 
denser, the difference between this and P 
being that the ring is made double to re- 
ceive an unmounted lens, 

R shows a Bunsen burner, formed of a 
common burner, having a surrounding 
tube made of wire wound in a spiral, and 
drawn apart near the top of the burner 
to admit the air, which mingles with the 
gas before it is consumed at the upper 
end of the spiral. 


S represents a connector for electrical 
wires, which explains itself. The part 
with a double loop may be attached to a 
fixed object by means of a screw. An- 
other electrical connector is shown in T, 
one part of which consists of a spiral 
having an eye formed at each end for 
receiving the screws which fasten it to 
its support, the other part is simply a 
straight wire having an eye at one end. 
The connection is made by inserting the 
straight end in the spiral. To increase 
the friction of the two parts, either of 
them may be curved more or less. 


A microscope stand is shown in U. The 
magnifier is supported in the ring 0. The 
ring p supports the slide, and the double 
ring q receives a piece of looking-gl 
polished metal, which serves a 
flector. 


V shows a set of aluminum grain 
weights in common use. The straight wire 
is a 1 gr. weight, the one with a single 
bend is a 2 gr. weight, the one having two 
bends and forming a’ triangle is a 3. gr. 
weight, and so on. W and X are articles 
now literally turned out by the million. 
It is a great convenience to have one of 
these expensive little corkscrews in every 
cork that is drawn occasionally, thus sav- 
ing the trouble of frequently inserting and 
removing the corkscrew. The cork puller 
shown in ¥ is old and well known, but 
none the less useful for removing corks 
that have been pushed into the bottle, and 
for holding a cloth or sponge for clean- 
ing tubes, flasks, etc. 


Z shows a stand for test tubes, The 
wire is then formed into a series of loops, 
and twisted together at r to form legs. 
A very useful aur pace for flexible tubes 
is shown in J. It consists of a wire 
formed into a loop, and having its ends 
bent in opposite directions to form spirals. 
A rubber tube suported by this devi 
not bend so short as to injure 
of the articles described above may be 
made to the advantage from tinned 
wire, as it possesses sufficient stiffnsss to 
spring well, and at the same time is not 
so stiff as to prevent it from being benr 
into almost any desired form. Besides 
this the tin coating protects the wire from 
corrosin, and gives it a good appearance. 
—George UM. Hopkins. 
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Wash Bottle. 


By this simple device the washing of 
precipitates and the cleansing of ves- 
sels used in the process of analysis, 
which before required the use of the 
ordinary wash bottle, can now be done 
with much more facility and in a 
shorter time. It consists essentially of 
a thin glass flask C. placed about 3 ft. 
above the level of the working desk, and 
closed by a 3-hole rubber stopper. 
Through one of the holes issues a rubber 
tube D (or glass with rubber connec- 
tions), descending to the desk and ending 
in a glass nozzle. Connection is made by 
a second hole in the stopper with a reser- 


Laboratory Table Showing Wash Bottles. 


voir bottle A, pisced above the top of the 
wash bottle. In the third hole is placed 
a glass tube bent at an angle to keep out 
dust. On filling the flask from the reser- 
by a pinch cock placed conveniently to 
the hand, the height of the water flask 
voir—the flow being stopped by a pinch 
cock—the water is started by suction 
from below, and the stream through the 
nozzle can be regulated or stopped at will 
furnishing the pressure, which is sus- 
tained by the syphon. 

A Bunsen burner H is placed under- 
neath the flask, and the water can be 
heated when it is so desired. Hot water 
as well as cold can thus be used in treat- 
ing precipitates. Other solutions can be 
employed equally as well as water. (See 
bottle F.). 

The advantages of the system are: 

1.—The saving of much time and con- 
sequent labor attending the use of an or- 
dinary wash bottle, especially where sev- 
eral analyses are carried on at the same 
time, the exertions required by the mouth 
and lungs being thereby avoided. 

2.—No air exists in the tube, as in an 
ordinary wash bottle, and consequently 
the full force of the liquid is utilized im- 
mediately. 

3.—When used with a wash solution 
of ammonia water, no trouble is expe- 
rienced with free ammonia, which ordinar- 
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ily is quite hurtful to the mouth and eyes. 

‘The large bottle H with the accompany- 
ing tube shows a convenient arrangement 
for holding any solution and delivering 
the same. 

The shelves of a laboratory should be 
widest at the bottom and should become 
of less depth at the ce to accommodate 
smaller bottles. The large acid bottles 
should be put on the bottom shelves. 
Reagent bottles with the names and sym- 
bols blown in are very convenient. 

A wash bottle is easily constructed with 
the aid of a couple of glass tubes and a 
flask or any bottle of convenient size. 
One of the glass tubes should be drawn 
out to the fine point, and the other should 
be inclined so that it is easily introduced 
into the mouth. Any desired quantity 
of water may be forced through the fine 
powder by moderate blowing. In some 


Wash Bottle. 

cases the wash bottle is more efficacious 
when warm. For fine chemical work still 
water should Papen be used. 

Syphons.—Our engravings show handy 
glass syphons adapted for small opera- 
tion, the former being without, the latter 
with stop cock ¢ for regulating the flow. 


1% a 
b 


Glass Syphons. 


The current is started in these by apply- 
ing the mouth to the end a of the tube, 
and employing it as an air pump to ex- 
haust the air till the fluid rises into the 
bulb b. Witb harmless liquids, a simple 


Improved Syphon. 
bent glass tube may suffice as a syphon; 
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but suction with the mouth at the end of 
the longer arm is somewhat inconvenient. 
The arrangement shown above is apie 
and presents certain advantages: A f ss 
tube g, 4 in. wide, and 12-16 in. long, 
contracted at the lower end, has, at its 
upper end, a cork stopper, in which the 
mouthpiece M and the syphon h h’ are 
fixed air-tight. The shorter arm h of the 
syphon reaches nearly to the bottom of 
the tube, and limits the play of a glass 
ball k, which acts as a valve. The di- 
ameter of the ball is about 4 in., that of 
the syphon 4 in, The instrument thus 
arranged, being dipped into the vessel to 
be discharged, the tubes g and h become 
filled with liquid to the surface NN. In- 
stead of now sucking, as with the common 
syphon, one blows into the mouth-piece 
M; and in consequence of the compression 
of air, the lower opening is sha. by the 
ball &, while the liquid rises in h, and be- 
gins to flow through h’ in the usual! way. 
If the vessel to be emptied is not full, or 
the column of liquid is a small one, it 
is necessary before blowing into the 
mouthpiece, to suck it slightly, in order 
to obtain a larger volume of the liquid in 
gs as one condition for the right action of 
the instrument is that h h’ should be filled 
before the column of liquid in g sinks to 
the mouth of the syphon at k, when one 
blows through M. 


Cork Work. 


Corks are of the greatest possible use 
in all laboratories. Boxes of corks may 
be had of all drug companies and a plenti- 


ful supply should be kept at all times. 
It would probably be necessary to buy 
larger corks separately. It is frequently 


necessary to perforate corks, and for this 
urpose a set of cork borers should 
ught; they come in sets, An iron rod 
passes through the small holes, forming 
a handle. A rotary motion should be 
given to the hand at the same time pres- 
sure is epelisg: There is considerable 
knack in boring corks, but it is soon at- 
tained. After the glass tubes have been 
pee through the corks the corks can 
ye swelled to insure a firm joint. Files 
and rasps are convenient for altering the 


Cork Puller. 


shape of corks. Rubber corks are very 
expensive, but are better for many pur- 
poses, They may be purchased already 
erforated. The ordinary cork borer may, 
jowever, be used, wet with dilute am- 
monia. Pieces of rubber tube of various 
sizes, and also pieces o€ hog's bladder for 
joints, and heavy linen thread for tying 
the same, should always be at hand. 


A cork press will save its cost in a 
short time. The form shown in our en- 
graving is yery effective. Corks which 
have been compressed give better resulls 
than those which are used dried. In the 
type of press shown, the cork is revolved 
at the same time it is being compressed, 
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Cork Press. 
thus giving a uniform compression. Corks 
having a taper should be selected. 


Stands, Clamps, etc. 

The amateur who has a shop at his 
disposal will have little difficulty in con- 
structing all necessary supports, which 


Clamps for Various Purpos 


will tend to materially assist his labors. 
To those who have no natural mechani- 
cal ability, or who have no facilities, are 
recommended to purchase such apparatus 
ready prepared of dealers in chemical 
supplies. A good retort stand is of prime 
importance, and one of our engravings 
shows how a retort stand may be used 
for several purposes at once. Iron re- 
tort stands are better than the wooden 
ones, and there should be at least 4 or 5 
rings. The base should be of sufficient 
weight to make the stands firm at all 
times. If the base of the retort stand is 
too light it can be filled with lead. Our 
engravings also show a variety of clamps 
which are very useful for a great nu 
ber of purposes; at least 2 or 3 such 
clamps should be provided. Nearly every 
dealer in chemical apparatus lists 15 or 
20 different types at all prices. Where 
rubber tubes are used, pinch cocks will 


Simple Retort Stand. 
be found of value in cutting off the suj 


ply of the gas. They can be readily 
made by the amateur according to the 
designs given under Wike APPARATUS 
in this section. 
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Many operations can be carried on at 
once with a good retort stand. 


Simple Filter Holder. 


A Triangular Holder. 


Measuring Liquids. 

Liguids may be measured in dishes or 
containers, of which there are a large 
number of patterns, ‘The writer recom- 
mends the Swedish white enameled ware 


Carboy Tilting Stand. 


as indicating at once if there is any dirt 
in the article. Almost any large dealer 
in household furnishings would be able 
to supply a large number of vessels for 
measuring liquids required by technolo- 
gists and chemists. Copper measures last 
a long time, but are very hard to keep 


373 


clean. They are good for alcoholic liq- 
uors. A porcelain measure with gradua- 
tions inside is very useful. An article of 
this kind will save its cost in a Short 
time for much work that is done in a 
laboratory. 

Glass graduates form an essential part 
of the equipment of all laboratories, no 
matter how small or for what purpose. 


Graduate with Rubber Foot. 


Glass graduates of 2, 4, 8, 16, and 32 oz. 
are recommended. The chemical grad- 
uates are easier to get clean than the 
cylindrical ones. Glass graduates having 
a beaker shape lessen the liability of 


Graduate Suspended from Wire Hook. 


breakage and are especially good for 16 
and 32-oz. sizes. Some graduates have 
a double scale, both apothecary's and 
metric; these are specially recommended 
where mixed formulas are used calling for 
both systems. Their use will save much 
time and calculations, and are specially 
useful in photographic work where many 
of the formulas are now given exclusive- 


ly in metric system. A graduate is “no 
stronger than its foot,"’ and this is the 
most vulnerable part of the glass meas- 
ures. Rubber feet with the screw socket 
into which the top of the graduate screws 
have come into quite general use, and are 
recommended as they tend to decrease the 
breakage to a considerable extent. When 
graduates are not in use they should be 
bung up by the foot, as illustrated in one 
of our engravings. 

For beginning with small quantities of 
liquids the pipette is recommended, and 
the simplest form is like the weil-known 
fountain pen filler. Small pipettes can be 
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Graduate Slung under Shelf. 


obtained shaped like a fork so that they 
can be used as such in small bottles. For 
volumetric work and for other accurate 
determinations, graduated pipettes are 
sold, but, they are comparatively high in 
price. Small drops of liqpid can be 
readily drawn out of a bottle and dis- 
tributed with the aid of the pipette. The 
drop, however, is different from almost 
every substance, and the number of dro} 
a minim varies from 60 to 250. An ex- 
cellent table showing the number of drops 
in a fluid dram of different weights with 
the weights in grains and grams will be 
found in Remington's Practice of Phar- 
macy. 


Scales, 


A fred ordinary scale costing from $6 
to $10 is recommended. Scales should have 
a capacity of at least 10 Ib. Any sensitive 
weighing such as required in ‘analytical 
work, assaying, etc. should not be at- 
tempted with scales of this kind, Where 
corrosive substances which would corrode 
metal scale pans are in use, the glass 
tanks should be used, or the substance 
should be weighed in glass bottles or other 
containers, 


Pipettes. 


The Balance is simply a pair of scales, 
made and adjusted so carefully as to show 
very small differences in weight of two 
substances. 


‘The beam is supported in the middle by 
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a wedge of hard steel, or of agate—a 
“knife-edge”—resting in a very shallow 
groove, also of steel. A similar arrange- 
ment is used for supporting the scale pins, 
but in this case the knife-edge is on the 
end of the beam. The steel should be 
orotected by a very thin coating of vase- 
ine, 

By turning the screw placed outside the 
balance case, the beam may be raised so 
as to allow it to swing, or lowered so 
as to prevent any motion. When not in 
use it should always be lowered. 

A pointer is fixed to the middle of the 
beam, and when the beam is swinging, 
the end of this pointed moves over a white 
graduated scale. When the two pans 
balance, the pointer will move over. the 
same number of divisions on each side of 
the zero position. 

The weights to be used range from 50 


A Balance of Precision, 


qaze to 1 milligram. The weights below 
cgrm. may be made of aluminum wire. 
Each weight should have a separate place 


in the box. The weights are arranged as 

follows: 

grams. grams, grams. grams. grams. 
50 5 0.5 0.05 005 
20 2 0.2 0.02 0.002 
10 2 0.1 0.01 0.001 
10 1 OL 0.01 0.001 


Rules to be Observed in Weighing: 

a.—Put the weights on the right-hand 
pan of the balance. 

b.—Never put anything on the balance 
pans, or take anything off, while the bal- 
ance is free to swing. 
Always use the forceps provided for 
lifting the weights. 

.—On commencing to weigh, find a 
weight which is too great, then, after 
removing this, try the succeeding weights 
ip order. Never pick out weights at rau- 
om. 

e—Do not put the small aveights in a 
heap. Arrange them in order ronnd the 
larger weights, which should be in the 
center of the balance pan. 

f.—Place yourself opposite the center of 
the graduated scale while weighing. 

g.—Do not remove any weight from the 
balance pan until the values of all have 
been written dawn, and check your, result 
as the weights are replaced. 

h.—Be careful to put the weights back 
in their proper place. ‘ P 

i Never attempt to weigh anything 
which is not quite cold, In addition to 
injuring the balance, the weighing will 
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not be accurate, 
This mode of pulverization, though par- 
ticularly applicable to fibrous substances, 


is sometimes used for metals and hard 
materials. In the latter case the files 
may have finer and sharper teeth, and 
in both instances be particularly clean, 
and free from grease and dust. 

To Make a Balance—A balance suit- 
able for weighing small articles can be 
made easily and cheaply. Such a balance 
can be made sensitive to the weight of 
one-quarter of a postage stamp, and capa- 
ble of sustaining a. weight of several 
ounces. It is made chiefly of wood. All 
the parts are common articles, and only 
ordinary tools are required. Only certain 
features require careful attention ; in oth- 
er respects, rough work is permissible, 
says “School Exercises in Plant Produc- 
tion,” by D. J. Crosby, in Farmer’s Bul- 
letin No. 408. The essential parts of a 
balance (see cut) are the base (a), 
the pillar (6), the beam (c), and the 
trays or pans, ‘as they are usually called 
(d, d). e beam is balanced by means 
of the balancing nuts (e, ¢). The pointer 
(f) indicates on the scale (g) the effect 
of weights on the trays. A screw-eye (h) 
encircling the pointer serves to hold the 


A Simple Balance 


beam at rest, or permits it to swing, 
desired, according as the screw-eye is 
turned. Four screws (i) at the corners 
of the base serve to level the balance. 

in making the balance thoroughly dry. 
soft pine wood is preferable. Screws are 
preferable to nails. The base is 12 or 14 
in. long by 7 in. wide and 1 in. thick. 
‘The pillar is 1 in. square and about 9 in. 
high. It can be set in an inch hole in 
the center of the base. Care should be 
taken to have it stand perpendicular to 
the base. The upper end of the pillar is 
beveled on the right and left sides, as 
shown at k. A slot is sawed in the end 
to receive a knife edge, as shown at 1. 
The beam is made from a stick 1 in. 
square and about 10 in. long. Its lower 
face is left straight; the other faces are 
beveled from the center to the ends, which 
are left % or 1% in. square. A notch 1 
in. wide and % in. deep is accurately cut 
in the center of the flat or bottom face. 
This receives the central bearing {m) of 
the beam. An inch from each end of the 
beam a notch 4 in. deep is cut to re- 
ceive the tray bearings. Each end is 
rounded to receive the balancing nuts. 
‘The nuts should cut well defined threads 
in the wood and move easily and smooth- 
ly. Applying a little soap to the threads 
helps this. A strong painter (f) is firm- 
ly fastened to the beam by two or more 
screws. Its lower end is provided with a 
needle, colored black so as to be readily 
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seen. ‘The serew-eye (h) is placed near 
the end of the pointer and in the center 
of the pillar. It should turn easily and 
smoothly. When the balance is otherwise 
completed, turn the screw-eye so as to 
hold the pointer firmly, then paste to the 
pillar back of the pointer a strip of white 
paper (g) bearing scale marks, 1-16 in. 
apart, with the 0 mark of the scale di- 
rectly back of the needle. 


The three bearings of the beam are the 
most exacting features of the construc- 
tion. Each consists of a knife edge, act- 
ing within a groove formed of bent tin. 
The knife edge (7) for the central bear- 
ing may be made of a pocket or case 
knife blade, or of a piece of hard brass 
filed to a’ straight, sharp edge. ‘The 
knife edges for the end bearings are 
made by filing the lower side of 
the tray wires where they cross the 
beam, producing a straight, sharp edge 
(n) about % in. long. The tins forming 
the grooves of the bearings are made of 
thin tin, such as is used in oyster and 
vegetable cans. Bright pieces are select- 
ed. The central bearing requires a strip 
1 in, wide and 2 in. long (m), It is bent 
across at the middle, the bend being light- 
ly hammered flat on a flatiron, The ends 
are then separated. The halves of the 
strip curve somewhat, leaving a narrow 
angle at the bend. This tin is firmly 


Hd i tral notch of the beam b; 
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end beanings are about % in. wide. They 
are bent in the same way as the other, 
One end of the strip is longer than the 
other, and is punched to receive a single 
screw holding it to the beam, as shown 
at 0. The bending of the tin strips rough- 
ens the surface of the groove. It must 
be polished by rubbing the back of the 
point of a knife blade back and forth in 
the groove for some time. To insure suc- 
cess, the grooves must be very narrow to 
prevent side slipping, yet not so narrow 
as to bind on the knife edge. The highly 
polished groove and sharp knife edge pro- 
duce the least friction, and increase the 
sensitiveness of the balance, 
The trays are made of common No. 12 
re. The trays are 3 by 3 in. and 4 in. 
‘o holes near opposite edges 
receive the wires, which are bent in op- 
aa directions beneath the trays, there- 
y holding them firm and level. If the 
trays tend to swing from front to back 
of the balance, the tins of the bearings 
may be slightly twisted by inserting a 
knife blade under them. 

The balance can now be tested for use. 
When in working condition the ‘pointed 
will slowly swing back and forth many 
times, and finally come to rest at 0 of the 
scale. It probably will not do this at the 
first trial. Set the balancing nuts at 
about equal distances from the ends of 
the beam, then stand tacks along the 
lighter beam arm until the twa arms 
nearly balance. The tacks are then driven 
in permanently. If tacks are too light, 
use brads or screws. The final balancing 
can then be done by properly moving one 
or both of the nuts. The proper adjust- 
ment of the balancing nurs should be 
tested each time the halance is nsed 

Weights, and objects to be weighed, can 
be held on the trays by cardboatd dishes 
(j). A pair of forceps can be made from 
a strip of spring brass, or even of hick- 
ore reese the points being properly sharp- 
ened. 

A set of metric weights ranging from 
20 grams to 1 centigram, and suitable for 
sei ith this balance, cau be had for $1 
or less. 
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Fuels. 


The technologist has a wide choice of 
fuels at the present day, In certain lo- 
calities wood is plentiful and is well 
adapted for various processes. It is. 
however, very sooty and cannot be used 
for many purposes. Charcoal is much in 
use and is not expensive. It can be used 
freely when a quick, strong heat is re- 
quired. Coal is an excellent fuel for gen- 
eral purposes. Anthracite coal is better 
now for general use than bituminous coal, 
although the latter makes the hotter fire. 
The deposit of soot is often very objec- 
tionable. Coke may be had almost any 
where and affords a clean, hot fuel. It 
is easily kindled. Gas ts perhaps the best 
all-round medium for the production of 
heat, except where manufacturing opera- 
tions are to be carried on. A large num- 
ber of devices calling for the use of gas 


A Convenient Alcohol Lamp. 


are illustrated in the present book. The 
Bunsen burner is perhaps the most gen- 
erally used type of burner. The flame 
should be blue, and the air regulation is 
usually accomplished by a ring at the 
bottom. ‘There are scores of types of 


‘The Blowpipe Flame. 


Bunsen burners. For very intense heat 
the multiple Bunsen burners are recom- 
mended. Radio burners using the Bun- 
sen principle are largely used in all of the 
mechanical arts. Gas can also be used to 
(vive a small hot-air engine for small 
power laboratories. There are many ap- 
paratus which give increase by stirring or 
agitating where a small caloric engine, 
or water or electric motor, can be used to 
vantage. All of the dealers in chemical 
apparatus furnish petroleum, gasoline and 
benzine burners as well, so that those who 
ave away from large cities or towns will 
find their wants very well supplied. 
Where considerable quantities of hot 
water are required, a hot water heater 
run preferably by gas should be provided. 
They are net so expensive, and produce 


Multiple Bunsen Burner. 


A Simple Bunsen Burner 


Improved Bunsen Burner. 


large volumes of hot water at moderate 
cost. Perfect control and safety of gas 
has a great deal to recommend it. 
Electricity, though well adapted for all 
classes of technical work, is very little 
used owing to the great expense of the 
initial apparatus and the cost of current, 
and the length of time which is also re- 
mired to heat up the hot plate or other 
device militates against the use of elec- 


Ll 


Burner for Slow Heat. 
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tricity. The writer has used electrical 
stoves for heating purposes, and he can- 
not see that they are of any advantage 
over hot plates heated by gas. Should 
it be desired, however, to install electrical 
apparatus, great care should be taken when 


A Good Type of Burner for Evaporation 


ordering the equipment that the voltage 
is the same as the feed mains, as other- 
wise the electrical apparatus will surely 
be destroyed. 

The blowpipe and charcoal are very use- 
ful things to have about the laboratory 
in connection with the Bunsen burner. 
Numerous small operations can be con- 
ducted with their aid. Blowpipe analysis 
is a very valuable means of determining 
minerals and other substances, 


I 
COMMINUTION OR DIVISION OF 
SUBSTANCES 


This operation is a mechanical process, 
by which the surface and points of con- 
tact of solid bodies are multiplied, thus 
diminishing the force of cohesion, and con- 
sequently pronigting greater access to its 
particles, and enabling a more ready and 
rapid action of reagents upon solid mat- 
ter. The means by which the division 
of solid matters is accomplished are man- 
ifold, and those who are using technical 
formulas will often have to resort to 
methods which are not in use even by 
pharmacists, 


. Draw Knife Slicer 
Slicing. 

This process applies to fibrous matters, 
and is largely practiced with a lever knife 
similar to that used by tobacconists for 
cutting tobacco. This slicing renders the 
substance in better form for maceration, 
and, moreover, admits of readier desicca~ 
tion, a necessary process when it is re- 
quired to be further reduced under the 

le or by being grated on a coarse rasp. 
baa large scale, rotary cutters are in 
use, but they are far beyond the reach 
of the amateur. 


Contusion. 


This is a bruising operation, which is 
very frequently resorted to to reduce a 
substance to particles, by striking a plu- 
rality of blows. A mortar and_pestle 
is perhaps the most used apparatus for 
this purpose. Corrosive or caustic mat- 
ter should never be pulverized in metal- 
lie mortars, and such substances as chlo- 
rate of potash should only be reduced 
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with the greatest possible care. Mortars 
are made of various materials, such as 
glass, wedgewood ware, wood and mar- 
ble. Marble mortars are only recom- 
mended where the manufacture of toilet 
Preparations, etc., is to be conducted on 
a considerable scale. Wooden mortars 
are useful in many cases. Boxwood mor- 
tars are the best wooden mortars. A 
sheepskin conical cover, avith a hole in 
the center for the passage of the pestle, 
is recommended. It should be fastened 
around its rim and over its mouth with 
astring. Circular pasteboard and wooden 
covers are often substituted for the sheep- 
skin cover, All substances of an organic 
nature should be previously dvied, so as 
to afford greater facility for pulveriza- 
tion, A previous reduction of ores and 
coarse, hard substances into lumps, by 
roncussion with a hammer upon an anvil, 
and of roots and like substances into 
slices or bits with a lever knife, are pre- 
liminary processes which greatly facili- 
tate their pulverization. The substance 
to be struck upon the anvil can be 
wrapped in strong brown paper before 
crushing. 


Silicious stones are pulverized much 
more readily after having been heated 
to redness in a crucible, and in that state 
thrust into cold water. This increased 
friability is occasioned by the unequal 
cooling of the mass. *Metals, alloys, and 
the like, which are pulverized with diffi- 
culty while cold, may be readily crushed 
when heated to redness. When it is re- 
quired to reduce the substance into small 
frgaments only, it can be broken down 
by a succession of blows with the pestle. 
is the substance is very hard, the force 
of the arm should be added to the de- 
scending weight of the pestle, so as to 
impart power to the blow. A subsequent 
circular, grinding motion of the pestle, 
continued for a length of time, will fur- 
ther reduce these fragments to fine pow- 
der, and consequently this movement must 
be avoided when only a comminution is 
desired. The mortar should always rest 
on a sound foundation, and should be oc- 
casionally shaken during the operation 
of pounding, in order that the coarser par- 
ticles which mount to the sides may be 
forced back to the center of the mortar 
so as to receive the full effect of the de- 
scending pestle. It should never be al- 
lowed to strike the sides of the mortar. 
If the substance is to be reduced to a 
fine powder, the process is inrentty fa- 
cilitated by operating upon only a small 

ortion at a time, as the pestle is less 
liable to become clogged. 


Grinding and Pulverizing. 

These terms refer to the reduction of 
substances, by mechanical means, to 
coarse particles, this being usually re- 
ferred to as grinding, while the word 
“pulverizing” is used to distinguish the 
reduction to fine particles. These pruc- 
esses are vf great technical importance, 
and grinding mills are modified for the 
various purposes for avhich they are used, 


4 
Fine Rock Hand Crusher 


and are manufactured by many concerns. 
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Burr stones, roller mills, chaser mills, 
pebble mills, and mills having antagoniz- 


Bucking Board and Muller for Reducing 
Ores 
ing grinder plates, and also various c 
ing and disintegrating mills, and ma 
ery almost too numerous’ to mention. 
Hand mills, on the principle of the cof- 
fee mill, are of a great deal of use. ‘The 
drug-miil type is recommended. For cer- 
tain classes of grinding, the ordinary 
meat chopper will answer, such as for 
the cutting up of herbs. 


Grinding Mills. 

Grinding mills may be purchased for 
all purposes. It is impossible to recom- 
mend any one mill which will be of uni- 
versal application. If work is to be car- 
ried on on a large scale, an appropriate 
mill will even at first. 
The _pebt arly recom: 
mended for general use. It consists of 
a porcelain jar, made of imported porce- 
i these jars are impervious to the 
is as ink. 


sh- 


Abbe Porcelain Jar Mill 


The effect is produced largely by friction : 
the sliding, tumbling and rolling inside 
of the mill of flinty pebbles or balls, 
which are mixed with the substances to be 
ground. The movement is caused by re- 


volvin; 
type of 


tne mill at a regulated speed. The 
mill which we illustrate will han- 


dle material up to 5 Ib. in weight, and 


Interior of Jar Mill, Showing Porcelain 
Balls 
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is turned at about 60 revolutions per 
minute. It weighs about 120 lb. Those 
who are going to manufacture on a large 
scale will find a large variety of mills 
of this type. The action is very well 
‘shown by our section of the mill. The 
mills referred to are particularly adapted 
for hard substances. Articles of a vege- 
table origin may be ground in a drug 
mill, which may be had of any size. A 
spatula is absolutely essential; in fact, 


Hand Power Sample Grinder 


two or three of them will not come amiss, 
A steel spatula, and one of horn or rub- 
ber should be provided. Strange to say, 
the spatula is one of the most convenient 
implements to have in the kitchen. 


Braun Type of Pulverizing Mill 


Trituration. 


This mode of manipulating with the 
pestle is applicable to those substances 
which are friable and fall to powder by 
being merely rubbed up by a circular or 
grinding motion of the pestle, and which 
would soften and become obstinate by be- 
ing pounded. Chalk and the like, and 
most of the salts, are in the first’ cate- 
gory, the rosins and gum rosins in the 
second. ‘The pestle is given a circular 
or spiral motion, accompanied by down- 
ward pressure. "The operation is con- 
tinued until pulverization is effected. Sand 
is added to facilitate the reduction of the 
rosins and similar substances, which cake 
under the pestle, only when ‘they are in- 
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tended for maceration or solution. Un- 
dec other circumstances the medium 
would be an adulterant, on account of 
the impossibility of separating it. The 
process of trituration is also often per- 
formed with the aid of spatulas or flex- 
ible steel blades attached to handles, and 
is useful in the kitchen as in the labo- 
ratory. It is possible to get spatulas 
made of hard rubber for making prepa- 
rations which contain corrosive sub- 
stances. 


Porphyrization. 
This means of pulverization is only 
employed when it is desired to give the 
comminuted substance the greatest pos- 
sible fineness, and takes its name from 
that of the material of which the vessels 
in which it is practiced were formerly 
made, A small porphyry mortar, hemi- 
spherical interiorly, or preferably’ a slab 
and miller, is the’ apparatus employed. 
Flint, and even glass, which are equally 
as hard as porphyry, form economical sub- 
stitutes for that material, Porpbyriz 


tion is usually effected by rubbing the 
coarse powder between a flat slab and 
mull until reduced to an_ impalpable 
state, The circular motion of the muller 


dispe the powder over the slab, ren- 
dering it frequently necessary to collect 
it together in the center with a spatul: 
so as to keep it uniformly under the a 
tion of the muller. When the substance 
under operation is unaffected by water it 
may be moistened with that liquid, which, 
by converting it into a paste, facilitates 
its reduction, and prevents any waste by 
the escape of dusty particles. The pow- 
dered paste is easily dried by being 
dropped in dots upon a porcelain plate 
exposed to warmth, Those matters which 
are soluble in, or affected by, water, must 
be porphyrized in a dry state, 


Sifting. 

The impossibility of reducing the whole 
of a substance at once to a uniform state 
of fineness by any of the preceding proc- 
esses renders necessary an occasional sep- 


aration, during the progress of pulveri- 
ation, of the more comminuted portions 
from the grosser particle: This is ef- 
fected by means of a sieve, of which 
there should be several in the laboratory. 
A wooden cylinder of about 4 in. depth, 
with an accompanying ring of the same 
materials, constitutes the frame, over 
which can be stretched a cloth of any re- 
quired fineness, For coarser articles, fine 
brass wire is the best material for the 


cloth, but when the powder is to be im- 
palpable, bolting cloth (raw silk), or 
gauze, is requisite. Sieves are also ‘cov- 
ered with haireloth, buckram, book mus- 
lin, and iron wire of different sized 
meshes, each of which has its appropriate 
application. ‘The metallic sieves should 
have their cloths permanently fitted to 
them. Tor ail the rest, two frames, as 
above d ibed, one of much larger di- 
mensions than the other, will serve, as it 
is only necessary to remove the ring when 
it is desired to substitute one kind of 
covering for another, The sieve of cloth, 
of graduated fineness, can be kept in some 
secure place, and withdrawn as wanted, 
and thus we have the economical means 
of possessing a full suite of sieves, from 
the metallic wire, through all the grades 
of fineness, up to the closest wrought 
bolting cloth. After the separation of 
the finer portions by the sieve, the coarser 
particles are again subjected to grinding 
and sieving as often as is necessary to 
convert the whole into the requisite state 
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of uniform fineness. Where a more ex- 


Home-made Sifter 


tensive sifter is necessary, the one shown 
in our engraving can be used. Its con- 
struction will be readily seen by referr’ 
to the engraving. Horn scoops, or po! 
celain spoons or ladles, are the proper 
implements for transferring the contents 
of the mortar to the sieve. In some cases 
a stiff pasteboard card, being more pli- 
able, is a convenient substitute. The 
use of the hand for this purpose should 
always be avoided, as a slovenly practice. 
A platinum, horn or bone, or—less pref- 
erably—steel spatula, may be used to de- 
tach the particles adherent to the sides of 
the mortar, A round jarring motion will 
force through some of the coarser parti- 
cles, and thus destroy the uniformity of 
the powder, and hence the common prac- 
tice of tapping it frequently against the 
side of the mortar should be abandoned, 
unless the state of fineness is immaterial. 
Some substances, however, as_magnesi. 
ete., which obstruct the pores of the cloth, 
must be forced throngh in this manner, 
and even if necessary by a circular mo- 
tion of the fingers over the interior sur- 
face of the cloth. This manipulation 
frees the meshes of the cloth from ob- 
structions, but it must be carefully done, 
otherwise the safety of the cloth will be 
endangered. A sieve is also useful for 
the admixture of powders of uniform fine- 
ness. 


Levigation. 

Is that mode of mechanical reduction 
which is practiced by first rubbing the 
substance into a smooth paste, and then 
separating the finer from the coarser por- 
tions by agitating the bruised matters 
with water. After a sufficient repose the 
grosser and heavier portions subside, leav- 
ing the lighter particles still suspended 
in the water. This water, after decan- 
tation, gives a second deposit of an in- 
creased state of tenuity. The third or 
fourth decantation yields the powder of 
impalpable fineness. The time of repose 
between the decantations, unless great im- 
palpability is required, should be limited, 
and only long enough to allow the de- 
position of the heavier portions. The 
coarse precipitates are collected together 
a second time, and as many more times as 
necessary, rubbed up as before, and treat- 
ed with water until all the lighter por- 
tions have separated. This process ap- 
plies only to substances unalterable by 
water. When uniformity of fineness is 
not at all important, one washing even 
suffices, and can be accomplished in the 
mortar without the use of glasses. Alter- 
nate poundings and washings will eventu- 
ally reduce and remove the whole con- 
tents of the morta: In washing over 
gold and other metallic ores, where only 
the heavier portions are to be reserved, 
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the water may be allowed to flow directly 
into the mortar, which. being held in an 
inclined position, permits its exit, togeth- 
er with the fine dusty portions, which are 
kept in suspension by trituration with 
the pestle. 

This process of levigation is founded 
upon the ditferent specific gravities of the 
coarse and fine bruised matters, and i 
therefore, not only applicable for the sep- 
aration of the particles of homogeneous 
matters, but also of equally fine matters 
of unequal densities, In the latter case 
it takes the name of elutriation. 

All minerals for analysis which have 
to undergo ignition with alkalies should 
be previously levigated, in order that de- 
composition may be complete; for if the 
powder is not uniform, the larger parti- 
cles will escape decomposition. 

Pulverization in this manner, by uni- 
formly comminuting the particles, pro- 
motes their equal expansion and the es- 
cape of contained moisture, and thus pre- 
vents the decrepitation of substances 
when heated, 

The deposited powder must always be 
dried, by exposure, previous to subject- 
ing it to any other process. 


Reduction by Granulation. 

‘The reduction of metals to a pulveru- 
lent state is effected by fusing them in 
a crucible, and pouring the melted mat- 
ter, from an elevation, in a thin stream, 
very gradually, into a bulk of cold water, 
which is, during the process, kept in cov: 
stant agitation with a stirrer. The fine- 
ness of the resultant granules is propor- 
tional to the slowness with which the 
fused metal was poured into the water. 
It is more convenient to transfer the 
metal from the crucible into a ladle, and 

roject it into the water from that more 
Randy vessel, which enables a frequent 
change of the position of the descending 
stream, and thus prevents the formation 
of clots instead of smaller and more solid 

ranules. The fusion of zinc for granu- 
lation must be in a covered crucible, oth- 
erwise it becomes oxidized while hot, and 
partially sublimes by exposure ‘n an open 
vessel. Zine may also be finely divided 
by being beaten, while hot. in a heated 
mortar. The process of fusing metals 
and then agitating the melted matter in 
a wooden box until cool. reduces them 
to a state of minute division, but at the 
same time promotes their oxidation. For 
general purposes, however. it is not ob- 
jectionable, and the particles of charred 
wood with ‘which it becomes mixed can be 
separated by clutrintion. The sides of 
the box are generally well chalked. to 
prevent any adherence of the metal; this 
also is separable by elutriation, 


Elutriation. 


Elutriation is a process of obtaining 
substances in a very fine powder by the 
aid of water. The heavier particles fall 
to the bottom first, and the pester parti- 
cles follow. Advantage may be taken of 
this principle in constructing an elutriat- 
ing apparatus, which may consist of a 
large iron pan having 4 or 5 openings and 
valves, so that a_ portion of the liquid 
ean be drawn off containing finer or 


coarser particles. Elutriation has been 
aptly called water sifting. It is an ex- 
tremely economical process, especially 


when carried on on a large scale, 


Pulverization by Intermediation. 
This mede is both mechanical and 
chemical, and applies particularly to the 
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noble metals, in foil, which are difficult 
of pulverization, Hfoney, sugar, salts, 
ete, are the most usual media, By bind- 
ing the particles together it assists their 
minute division, and prevents their es- 
cape from the mortar. The addition of 
boiling water solves out the medium with- 
out action upon the metallic powder, 
which then only requires to be thrown 
upon a filter and dried. Phosphorus may 
be finely divided by fusing it with alco- 
hol over a water bath and shaking the 
contents of the flask until thoroughly 
cooled. The phosphorus subsides at the 
bottom in pulverulent form. Camphor, 
which is obstinate under the pestle, read- 
ily yields to its power when mixed with 
a few (rons of alcohol or ether to de- 
stroy its elasticity. 


IL 
SOLUTION AND EXTRACTION 


Solution. 

When a substance added to a liquid is 
wholly or partially taken up by that li- 
quid it is said to be soluble therein. The 
liquid employed is termed the solvent, and 
its combination with the dissolved parti- 
cles a solution; and if the liquid has 
exerted its solvent power to the fullest 
extent, then the solution which it forms 
is said to be saturated, because it can hold 
no more. The variable degree of solubi!- 
ity in different liquids serves as a dis- 
tinctive characteristic of bodies, particu- 
larly those which are solid, Solution is 
either wholly mechanical, or else chemico- 
mechanica n the first case it is a 
molecular division of a body, or, in other 
words, a diffusion of its particles in an 
appropriate liquid without any altera- 
tion of its original properties, save as to 
form and cohesion, Thus, for example, 
an aqueous solution of sugar or salt yields 
the whole of its charge by evaporation, 
and one of sulphate of lime by addition of 
alcohol, in which it is insoluble. Bthe- 
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real or sgiritnous solutions deposit their 
dissolved matter by distillation or crys- 
tallization; and some other kinds, that 
of gutta percha, in chloroform, for in- 
stance, by precipitation with ether or al- 
cohol. When the dissolved particles are 
thus recoverable again in an unaltered 
state, chemically considered, their solution 
may ‘be styled simple. 

In the second case, chemico-mechanical 
solution, in contradistinction to that which 
is purely mechanical, is a process requir- 
ing the modification of a body by chemi- 
eal action previous to its solution. Thus, 
for example, copper, iron, or any other 
base or acid, insoluble in the ordinary 
solvents, may be readily taken up by li- 
quid acids or bases. 
in solution a newly formed body enti 
dissimilar to the original substance in 
properties, as appears when it is sep- 
arated. In this, therefore, consists the 


But the liquid holds 
te 


378 


difference between a simple, or mechani- 
cal, and a chemico-mechanical solution. 
As examples of this latter, iron may be 
dissolved in dilute sulphuric acid, but in 
the ‘act is transformed into copperas: al- 
kalies are taken up by acids. but become 
altered to salts; and oil, in being dissolved 
by potassa solution, is changed into soap. 
Hence it is that the chemical reaction 
is a preliminary step requisite to promote 
simple solution. ‘The point of saturation 
in chemical solution is that at which the 
two bodies, invariably of opposite prop- 
erties, have combined in proportions ade- 
quate to neutralization. . 

Solution is one of the most important 
processes in chemistry: it not only facili- 
tates chemical reaction, but allows the 
separation of soluble from insoluble bod- 
jes, or parts of the same, and consequent- 
ly the purification of the solution by sub- 
sequent filtration, evaporation and crys- 
tallization. 

As regards the power of dissolving the 
greatest number of substances, water is 
the first in the rank of simple solvents, 
alcohol the next, and ether third. Then 
follow spirits of turpentine, oxylic 
spirit. the volatile and fixed oils, ehlo- 
roform, and a host of other liquids suit- 
able to particular substances. Of the 
alkalies, aqua ammonia, or potassa, are 
most used; the former preferably because 
of its volatility, and that of most of its 
salts. All of the common acids are em- 
ployed, though some few only are of gen- 
eral application, such as the muriatic, 
nitric, sulphuric, acetic and tartaric. 

A very convenient way of testing the 
solubility of a substance is by means of 
a test tube. lid, a small portion, in 
powder, is to be introduced, and covered 
with distilled water, or the solvent to be 
used, and repeatedly agitated by the hand, 
the forefinger closing the mouth to pre- 
vent the escape of particles. If the mat- 
ter is wholly soluble, there will be no de- 
posit at the bottom of the tube: if par- 
tially soluble, the deposit will have de- 
creased in bulk; if totally insoluble, it 
will occupy the same space as at first. 
To determine as to the two latter results, 
a minute portion of the supernatant liquid 
is decanted and evaporated in a small 
platinum spoon, or strip of window glass, 
over a spitit lamp; if a residue remains, 
it indicates that matter has been taken 
up. When heat is required, the lamp af- 
fords a convenient means of application. 
The procedure in such cases is the same 
as that above indicated. 

1—There are certain conditions which 
greatly facilitate the solution of sub- 
stances: First, comminution, which in- 
creases the extent of surface; second, agi- 
tation, which promotes the frequent con- 
tact of all parts of the surface with fresh 

ortions of solvents: third, the freedom 
‘rom impurity of both the solvent and 
the body to be dissolved ; fourth, it is also 
influenced by the quantity and state of 
dilution of the solvent; fifth, by the tem- 
perature ; th, by the mode in which 
the process is conducted. 

2.—Agitation is effected by stirring 
with glass rods when the containing ves- 
sel is open at the top. e rod should 
be rounded at the end over the blowpipe 
flame, and to prevent its rolling from the 
table or top of the vessel upon which it 
should be placed, may be square, instead 
of cylindrical, as usual. A very conven- 
ient and effective mode of bringing all por- 
tions of the liquid successively in contact 
with the substance to be dissolved is to 
place the latter in a colandered dia- 
phragm suspended beneath the surface of 
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the liquid. The first stratum of liquid, 
in becoming saturated, increases its de! 
sity, and consequently descends, and dis- 
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places a lower and fresher portion, which, 
being in the same way surcharged in its 
turn, gives way to successive strata, and 
so the operation continues until the whole 
of the matter, or so much as can be, is 
taken up. This mode keeps the substance 
in constant contact with new portions of 
liquid, and is, in fact, a kind of dixplace- 
ment process. When flasks or bottles are 
used, the same effect may be produced by 
repeated shaking. Trituration in a mor- 
tar, and alternate decantation and fresh 
additions of the solvent, greatly facilitate 
the solution of solid substances. 

3.—The purity of the solvent is an im- 
portant consideration, for if it contains 
foreign matters they may impart a dis 
solving power which is not inherent in 
the pure liquid, or diminish that already 
possessed by it. 

4.—In regard to the quantity and state 

of dilution of a solvent, it must be remem- 
bered that some substances require more 
of it than others for their solution, and 
that it should be in a greater degree of 
dilution. Therefore, in examining the sol- 
ubility of a body, always commence with 
small quantities, and increase both quan- 
tity and strength gradually as may be 
required. 
_ 5—Temperature exerts a considerable 
influence in the solution of bodies, and 
though in a few instances, as in the solu- 
tion of lime, magnesia and anhydrous sul- 
phate of soda in water, its elevation im- 
pairs the power of the solvent, yet, as 
an almost universal rule, it facilitates its 
action. The temperature must be adapted 
to the nature of the solvent and the sub- 
stance to be dissolved, and of the solu- 
tion formed. 

It may be as well to mention that the 
ealoric rendered latent at the moment of 
the liquefaction of a solid, which is be- 
ing dissolved in a liquid, causes a de- 


GRANDDAD'S BOOK OF CHEMISTRY 


crease of temperature. Solution in vol- 
atile liquids should be, in most cases, 
performed in the cold, and, when of small 
quantities, in narrow-necked flasks. If 
heat is required, especially when the va- 
pors are inflammable, a retort or covered 
still must be used; and if the distillate 
is valuable. a recipient may be annexed 
to receive as much as comes over. 

The mode of effecting solution varies 
with the substance under process: Macer- 
ation, decoction, infusion, digestion, boil- 
ing and displacement have each and all 
appropriate application, 

In ordinary solution, the solid should 
be added in portions, and sufficient inter- 
val allowed for the ‘solution of those in 
the liquid before fresh are added. In 
case of foaming or effervescence, an addi- 
tional amount of fiuid will produce a 
calm. 

Some volatile substances which are in- 
soluble in water under ordinary circum- 
stances are taken up by it in the state 
of vapor. For this purpose both should 
be distilled together. 

When solutions emitting corrosive or 
disagreeable fumes are being made in open 
vessels the operation should be conducted 
under a hood the barrel of which con- 
nects with the chimney flue, so as to in- 
sure their exit. The containing vessels 
should be those which resist the action 
of heat, acid, alkalies and corrosive 
liquids, : 

For making saturated solutions of mosi 
substances, ebullition is necessary. For 
this purpose the solid must be boiled with 
the solvent until the latter, on cooling, 
deposits some of its charge. cooled 
solution is then to be filtered 


Hand Press 


Expression. 

By expression we are to understand the 
process of separating solids from liquids 
by means of force, Presses are usually 
used for expression, and are divided into 
screw presses, lever presses, hydraulic 
presses, ete. ‘The ordinary screw press 
shown in our engraving is of great use. 
The ordinary meat chopper, with a knife 
in one piece, and costing $1.50, is a valu- 
able aid to expression. orizontal screw 
presses of the same general appearance 
express as well as cut. 


Maceration. 

The soaking or steeping of a substance 
in a liquid, at the ordinary temperature, 
ig termed maceration. It is almost ex- 


clusively applicable to organic substances, 
being most frequently resorted to as a 
means of hastening and facilitating the 
after solution of the extractive parts of 
hard, compact or impervious wood, roots, 
leaves, by the more ’ active 


stems ani 
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temperature applied, as it leaves those 
which are not taken up in the cold to be 
acted upon by the aid of heat. Thus, for 
example, in the treatment of most vege- 
table substances, starch, which is gener- 
ally present, and is only soluble at the 
boiling point of water, will remain un- 
touched, while all other principles soluble 
without heat can be separated from it. 

‘The mode of performing the process 
js merely to place the solvent and the 
substance to be dissolved together in a 
vessel, and allow them to remain a longer 
or shorter time, according to the nature 
of the substance. For ordinary purposes, 
a loosely covered pan of blue stoneware 
is very convenient. In delicate opera- 
tions, a beaker glass, or solution jar, is 
more appropriate. When the solvent is 
volatile, a wide-mouthed, stoppered bot- 
tle may be used. 


Infusion. 


This process is likewise applicable al- 
most solely to organic substances. In- 
stead, however, of the solid remaining in 
contact for a length of time with the 
solvent, the latter is first heated to boil- 
ing and then poured upon the former. 

ch is mode is used for the exhaustion of 
flowers, leaves, roots, seeds, and other 
substances of delicate texture, which are 
easily penetrable and readily yield their 
soluble matters; and especially for the 
purpose of extracting volatile ingredients. 

‘he heat applied to the solvent increases 
its energy; but as the material is only 
in contact for a limited time, the inter- 
val between the commencement and_com- 
pletion of the operation is not sufficient 
to affect the material or solution, even 
though one or more of its components are 
alterable by heat. 


Decoction. 

This mode of solution, which is so im- 
portant to the pharmaceutist, is chiefly 
employed for the purpose of exhausting 
those vegetable substances the compo- 
nents of which will not readily yield to 
other means. It is merely an extension 
of the last process, and consists in that 
contact of the material to be dissolved 
with a hot solvent in a covered vessel, 
which is continued until all soluble mat- 
ter is taken up. Most volatile matters 
are epelled by decoction, but those which 
are insoluble, save by prolonged action 
of heat, are dissolved or suspended, as it 
were, by favor of other principles pres- 
ent. Decoction is only used with liquid 
solvents which are not decomposable by 
heat. 

In all of the preceding processes, as 
well also in others in which solid vege- 
table matter is subjected to the solvent 
action of liquids, the colandered ladle of 
tinned wire is most useful for transfer- 
ring the residue to the press, for removal 
of any retained liquid. 


Digestion. 

This mode of solution differs from ma- 
ceration in requiring the assistance of 
‘neat, and consists in exposing a body to 
the prolonged action of a liquid in a cov- 
ered vessel, at any temperature between 
90° F. and several degrees less than the 
boiling point of the solvent. The method 
of heating varies with circumstances, and 
can be by a gentle fire, or by the sand, 
steam, water or saline bath, as the nature 
of the operation requires. 

In analysis, glass or platinum vessels 
are used, but in less important operations 
those of other materials are more con- 
venient and economical. 
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A very important advantage of diges- 
tion is that it allows the perfect solution 
of all soluble portions of a substance 
without modifying the nature of the sol- 
vent. It is especially useful for the de- 
composition of ores. minerals, and other 
substances with difficulty acted upon by 
acids or other solvents, and also for ef- 
fecting the synthesis of compounds re- 
quiring a long continued heat, Moreover, 
it is very available in preparing alcoholic 
and aqueous solutions, medicinal oils and 
other pharmaceutical products. 


Evaporating Dishes. 


Special evaporating dishes of porcelain. 
glass, or enameled steel. can be purchased 
of all dealers in supplies, and are spe- 
cially recommended. Broad, shallow ves- 
sels should be usually selected. If glass 
evaporating dishes are to be used, they 
should be heated in a sand bath, The 
evaporation is aided by stirring: glass 
rods, or porcelain or wood stirrers, should 
be used. If the reader is going to use 
large quantities of the same materials, 
various means of stirring artificially will 
present themselves, Evaporation of many 
substances should be carried on under a 
hood, which may be of sheet iron or gal- 
vanized iron, like the hood over a black- 
smith’s forge, or the work may be car- 
ried on in an evaporating chamber. which 
may be likened to a closet with the lower 
portion boarded up so that the floor of 
the closet is of a convenient height to he 
reached with the hands, ere should 
be a cl window in the closet, which 
should be well ventilated to the outside 
by galvanized iron or asphaltum painted 
ventilating tight. All the arrangements 
for gas, etc, should be at the front of 
the evaporating chamber, so that it will 
not be necessary to reach over hot plates. 
ete. 


Steam Baths. 

Steam is very largely used in the arts 
for maintaining a steam bath. The steam 
may or may not be under pressure. Where 
steam without pressure is used, either a 


steam jacket is constructed, or the live 


steam may be conducted directly into the 
top. A steam distributor can be readily 
constructed with the aid of pipe or elbow 


Ts, etc., and this tends to distribute the 
heating more equally, and serves to mix 
the ingredients which are being heated. 
Tf considerable operations are ta he car- 
ried on, the use of steam under pressure 
is recommended for many purposes. Su- 
perheated steam, of course, raises the tem- 
perature considerably; thus, if steam at 
the ordinary atmospheric temperature is 
to be increased, a temperature of 240° 
may be obtained by a pressure of 40 Ib. 
to the square inch, while with a press- 
ure of 80 Ib. to the square inch a tem- 
perature of 312° can be obtained. It is 
ssible to build a water bath with a 
Jacket in which steam at high pressure is 
guerated directly in the water jacket. 


Attemperating Baths. 

There are many substances which have 
to be treated moderately to heat, so as 
to prevent the decomposition or destruc- 
ti f the substance which is being treat- 

copeclaly the case with med- 
ical preparations. Various attemperat- 
ing. baths have been devised, many of 
which are extremely ingenious, and are 
fully illustrated in the catalogues of deal- 
ers in chemical apparatus. The sand bath 
is one of the best-known means of pro- 
ducing an even heat without burning. It 
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can be readily made by putting sand in 
@ pan over the naked fire and putting 
next in porcelain or other vessels as it 
becomes necessary. Qil and _paraffine 
baths are used for certain purposes, as 
are also glycerin baths. The waier bath 
is perhaps the most widely distribured and 
best-known means of regulating the heat 
which is applied to substances. The wa- 
ter bath may be extemporized, or the 

ecial baths furnished by dealers in 
chemicals may he used, which are more 
satisfactory, being specially adapted to 
the purpose, Salt-water baths are also 
largely used. The action of salt in the 
water is to raise the boiling point. 


DRYING AND DESICCATING 
Mechanical Methods. 

Foremost among mechanical appliances 
for this purpose ranks the centrifugal 
machine, or hydro extractor. In princi- 
ple. this apparatus consists of an upright 
drum, which can be made to revolve with 
great velocity on a vertical axle. | ‘The 
drum may have its sides constructed of 
sheet metal, perforated with a multitude 
of fine holes, of wire gauze properly sup- 
ported, or of basket work, according to 
the nature of the substances to be treated. 
The drum, being charged with material, 
is set in quick rotation, ‘The water pres: 
ent is thus expelled through the perforated 
sides, in the form of a fine shower, ‘This 
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process is exceedingly well adapted for 
removing the greater part of the moisture 
from cloth, yarn, unspun wool, etc. ; also 
from crystalline and granular substances. 
It is not so well adapted for drying wet 
powders, pastes, etc., since in stich cases 
a very. considerable proportion of the 
solid matter is projected away along with 
the liquid, so the holes may get choked 
up. ‘Thus it has not hitherto been found 
satisfactory for drying sewage mud. Its 
use requires, further, special modifications 
where the liquid tobe got rid of is not 
pure water, but holds useful or hurtful 
matters in solution. A recent very sim- 
ple improvement has considerably extend- 
ed the use of the hydro extractor. ‘The 
materials, instead of being put into the 
drum loose, are inclosed in bags of some 
suitable material. thus preventing the dis- 
ersion of the solids. This method has 
Been very successfully adopted with but. 
ter. It must, however, be remembered 
that no substance, especially if of organic 
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nature, can be rendered absolutely dry b; 
the use of the hydro extractor. Goi 

Another mechanical agency for desic- 
cation is the press, more especially that 
Cevice known as the filter press, which 
has proved itself invaluable for separating 
solids from fluids when the latter largely 
predominate. ‘This apparatus contains a 
number of cells, each consisting of a cou- 
ple of cast-iron 'plates, dined, when in use, 
with snitable cloths, The inner surface 
of each plate shows a number of ridges. 
‘The liquid paste is forced by a pump or 
press into each cell, through an aperture, 
and the water escapes through the cloth, 
and trickles down between the grooves 
formed of the ridges to the pipe at the 
bottom. 

‘The filter pre: 


like the centrifugal ma- 
chine, only expels a part of the water in 
mud, etc. ; thus, if a sewage mud contains 
at the outset 90 to 95% of moisture, it 
may he reduced hy the filter press down 
to 00 to 60%, according to the time dur- 
ing which the pressure is maintained. It 
is only in» few cases that hydraulic 
presses, serew presses, etc, can be em- 
ployed ‘for desiccation, 


Small Hot-Air Baths or Closets for 
Laboratory and Other Purposes. 

{#) The ordinary steam or hot-air 
chambers for laboratory use, although 
meeting the most of the requirements for 
which they are designed, have the dis- 
advantage of being more ‘adapted for ex- 
perimental than manufacturing purposes, 
The want of a cheap and convenient ap- 
paratus induced Maben to bring under 
notice a design, due to [.yslop. one of his 
apprentices, who intended it for drying 
photographic gelatine plates; but, by 
shght modifications of the interior, it is 
perfectly adapted for the purposes of the 
Jufioratory. 

‘The chamber consists of a strong wood- 
en box, @, 18 in. high by 18 in, wide, and 
14 in. deep. To the front a door is 
attached, hinged in this instance, but a 
vertical sliding movement would be more 
convenient. ‘To two sides of the box ure 
fixed wooden supports, which serve to re- 
ceive teak spars for supporting drying 
trays or evaporating dishes. ‘The bottom 
of the box has a perforation of 3 in. 
diameter, into which a zinc cylinder, 6, 
is securely fitted, and to this is soldered 
the upper end of a copper cone, ¢, with 
a flat bottom, while into this latter a bent 
tube of 2% in. diameter and 9 in. total 
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length is securely inserted in the man- 
ner shown. A corresponding perforation 
is made in the top for receiving a tube 
to answer the purposes of a chimney. 
Using a Bunsen burner or a spirit lamp 
aa the source of heat, the (ame is directed 
to the bottom of the cone, c, with the re- 
sult that the heated air ascends into the 
chamber, being diffused by means of a 
dispersion board, hk, about 4 in. square, 
which is placed over the orifice. At the 
end of the tube, d, is fitted a “hit-and- 
miss” regulator, g, which consists of a 
series of triangle-shaped holes, with a re- 


volving disc behind, so that the size of 
the apertures can be increased or dimin- 
ished, thus enabling the amount of air 
entering to be under partial control. The 
highest temperature to which the air. in 
the chamber has been raised is 180° F. 
(82° ©.) which is sufficiently high for most 
operations. If a uniform temperature of 
say 100° F, (88° GC.) be required, the 
admission of air must be regulated ac- 
cordingly by means of the regulator, 9, 
accuracy being insured by the insertion of 
a thermometer, m, into a perforated cork 
fitted into a \-in. aperture on the top 
of the chamber. By this means there is 
no difficulty in keeping within 244° less 
or more of the desired temperature. 

Ifa rapid current of warm air is de- 
sired, this can be had by placing an angu- 
Jar tube, k, on the top of the chimney, ¢: 
by heating the angle of the tube a draught 
is quickly created. 

It is desirable in some cases to filter 
the admitted air; this can be done by 
stretching a piece of lint or other suitable 
material between the regulator, g, and the 
tube, d, by which means dust particles 
are effectually excluded. 

The metallic parts of the apparatus be- 
ing made to screw off and on, they can be 
detached at will, so that we can thus 
have a series of wooden chambers suited 
to different purposes. In this instance, 
the chamber being intended for drying 
gelatine plates, it was of course con- 
structed so that the light would effectually 
shut out, but it is obvious that a smail 
glass window would add greatly to its 
value for most other purposes. ‘The ad- 
vantages of this chamber are its simplici- 
ty, its perfect security against overheat- 
ing, and its small cost—it can be made 
for a few shillings. It is light and eas’ 
handled, and is always ready for work, a 
current of pure hot air being obtained in 
a_very few minutes after the application 
of fhe Bunsen flame. It is specially 
adaptable in the preparation of granular 
and scale compounds, for drying precipi- 
tates, hardening pills previous to coating, 
and in other operations requiring a cur- 
rent of hot aij 

(b) A writer describes his drying 
closet as being made of tenk 1 in. thick, 
with light-tight door in front; the ends 
project beyond the bottom to form legs; 
the top and bottom are both double (4 in 
apart), and the air enters through a slit 
3 in. wide, and reaching right across the 
box. This slit is at one end, and the air 
has then to pass along the double bottom 
co the other end, where it gets into the 
box through a similar slit, thus keeping 
out the light; and it gets out at top in a 
similar way. Over the exit at top is 
fitted a tin or copper chimney 8 ft. high, 
in which burns a Silber lamp, giving a 
good draught, and drawing a large quan- 
tity of air through. Inside the box are 
brackets (each having a leveling screw 
through it, with the point upward), pro- 
jecting from the ends, on which are laid 
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plate-glass shelves cut the width of the 
box, but 3 in, shorter, so that when the 
shelves are in place, if one is pushed close 
to the right end of the box and the next 
to the left, and so on, the air has to pass 
backwards and forwards over the plates. 
His box has 8 shelves, 13 in. wide and 
32 in. Jong, and will dry & photographic 
plates 15 in. by 12 in., or, of course, an 
thing less that will lie in the same space. 
Some have an arrangement for drying and 
warming the air before it enters the bo: 
but this sometimes induces blisters and 
frilling. Shelves should be far enough 
apart to get the hand in easily, say 6 in. 

Our next engraving shows a section: 
view of another form of photographic 
drying box, @ are shelves on which to 
put plates, In the drawer, b, are placed 
some lumps of calcium chloride, This 
absorbs moisture very rapidly, and the 
air in passing through it is thoroughly 
dried, In the tlhe, d, is a small gas 
burner, and below is’a light trap, ec, made 
of tin. The gas jet is for the purpose of 
causing an extra current of air to pass 
over the plates, It is better to confine 
the plates as much as possible to the 2 
middle shelyes, as there they are sure to 
he safe. Ate is a sketch showing how 


the door of the box should be rebated into 
the side. 

(c) England's drying closet is simply 
a light-proof box with wires stretched 
across the interior to suport the articles 
to be dried; eg., photographic plates. 
Through the center runs a 1-in. gas pipe, 
open at both ends, with a small gas jet 
burning inside at the lower end. At the 
top and bottom of the box 2 dranght holes 
are cut, to which a tin tubing of about 
3 in. diameter is attached. The gas tube 
gets warmed with a very small jet of gas 
burning in it, a mere pin-hole being sufli- 
cient exit for the gas. ‘This warms the 
air in contact with the tin tube, and also 
slightly the air inside the cupboard. ‘The 
consequence is, that a current of slightly 
warm air is set up, and cirewlates among 
the plates while supported on the wires, 
and the drying of the films takes place 
rapidly. Some 5 to hours is a sufficient 
time in which to dry the plates, while 
without the gas jet it would take 24 hours 
or more. In the inside of the cupboard, 
and near the top and bottom, are placed 
2 cardboard discs to stop the possibility 
of any stray light entering, and as the 
whole affair is placed in the dark room, 
the chances of any such access even with- 
out it would be small, Inside the cup- 
board door is a thermometer, and the jet 
is regulated so that a temperature of 
about 70° F. is indicated—80? would do 
no harin to the plates; beyond that tem- 
perature it might not be safe to go. ‘The 
small gas jet used is t eas seen in 
tobacronists’ shops; the hole in the end is 
plugged np. anda very small hole drilled 
at the side. 
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England's Drying Closet. 


{d) A photographer adopted a large 
zine case with a lid of the same material. 
He cut a long opening at one end of the 
bottom, and had another bottom soldered 
inside with an opening at the opposite 
end. He then had a Ru iron chimney 
fastened on one of the sides, and fitted 
this with a gas flame placed as shown, 
so that it might produce the necessary 
current of air. ‘o make the cover fit 
air and light-tight was rather more diffi- 
cnlt. This, however, he managed in the 
following manner. He bad a rim soldered 


pe of a gutter, the 
edge of the lid sin! into the bottom of 
the gutter, and then filled the latter with 
small shot, and thus obt 
fect closure. ‘This box has been in use 
ever since, and, with jon of a 
wooden tray, and of an i sel full 
cium = ehtori has do: 
service. In the figure, @ is the zinc 
b, gutter filled with shot; ¢, wooden 
im chloride vessel; e, Russian 


all round in the s' 


er parts i: 
The temperature differs with the 
duration of heating: or 

3.—It can only be raised to a moderate 
degree; or 

4.—Finally, it can be kept up only by 
a relatively large consumption of gas. 

‘Meyer proposes to remave these defects 
in the following manner: 
of temperature may be at- 
applying the heat at the side— 
never below—and by taking care that the 
flame never comes in actual contact with 
the metal. ‘The space to be heated is to 
be surrounded with the hot products of 
combustion of the flame mixed only with 


and low 
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the smallest possible excess of air, in 
such a manner that a_triple layer of 
heated gases, proceeding from without in- 


Pig. a Fig. A 
ward, surrounds the inner mantle, Be- 
sides, the outer, or hottest lays must be 


protected from too rapid cooling by app! 
ing a suitable coating of bad conductibi 
ty for heat. 

Equality of temperature for any length 
of time may be best attained by a regu- 
lator constructed on the principle of An- 
drea’s, which contains, in a small, con 
fined space a small quantity of a liquid 
having a boiling point a trifle below the 
degree of temperature to be maintuined. 
‘The author prefers the modified form sug: 
gested by Komp, and improved by Bunsen, 
which is wholly constructed of glass ex- 
cept the lower end of the gas tube, this 
being made of perforated sheet platinum. 

In order to fill it, the gas tube, a, Fig. 
a, is temporarily replaced by a tube, b, 
drawn out at both ends and reaching 
down into the reservoir of the regulator 
(top of Fig. 6). The lateral branch, c, 
is now connected with the vacuum pump, 
the whole inverted (as in Fig. b), and 
contracted end dipped, first into the liquid 
to be used as regulator, and then into 
mercury, until the chamber is almost, 
but not quite, full. The apparatus is now 
turned over, a little more mercury poured 
in, and the gas tube, c, is inserted. When 
using the apparatus, the gas tube is first 
drawn upwards, and, when the proper 
temperature has been reached, pushed 
down into the mercury, until the supply 
of gas is reduced to a minimum. By 
cautious adjustment, it is easy to find the 
position at which the tension of the vapor 
develoved in the tube raises the column 
of mercury sufficiently to just close the 
orifice of the tube, ¢, at the proper tem- 
perature. As the ‘air bath cools off very 
slowly, but heats up rapidly, it is of ad- 
vantage to adjust the regulator to a slight- 
ly lower temperature than actually re- 
quired. 

It is best to have a series of such 
regulators, charged with substances, the 
boiling points of which are abont 30° ©. 
apart, and to keep them in a proper re- 
ceptacle for use. Suitable substances are, 
for water baths: ethyl chloride, ether, 
carbon disulphide, mixtures of ether and 
alcohol, benzole; for air baths: water, 
toluol, xylol or amylic alcohol, cymol or 
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Drying Chamber. \. 
oil of turpentine, aniline or phenol, naph- 
thaline, diphenyle or diphenylmathane, 
diphenlyamine, and perhaps also anthra- 
cene, It is not at all necessary to use 
these in a pure state, particularly those 
which are solid at ordinary temperature, 
since they melt more easily when impure. 
Only very little of solid substances should 
be introduced, for the excess distils off, 
and may clog up the gas tube. 

‘The annexed engraving shows an ap- 
proved air bath. 


2} 
Drying Air Chamber Arranged for Dis- 
tillation. 

Tt consists of 4 concentric walls of sheet 
copper, 2 of which are attached to the 
upper plate, and the others to the bottom 
plate. It can be arranged for the dry 
distillation of substances which should not 
be heated beyond a certain point (for in- 
stance, citric acid in the preparation of 
aconitic acid, etc.). 


Drying Chamber Arranged for Dry Dis- 
tillation. 
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*The air chambers {llustrated above are 

net square, but round, ‘The illustrations 
represent a vertical section through the 
center. 


The innermost cylinder* surrounds the 
space, a, to be heated, which is closed 
from below by a double bottom, b, fas- 
tened by a bayonet-clamp. ‘The upper 
cover also double (the 2 walls being kept 
parallel by inner supports, of which one 
is shown at 4), has 2 tubulures, one, 1, 
for the insertion of a thermometer, an- 
other, i, for the regulator, and another 
for the escape of the heated vapors. To 
this cover the 2 cylinders, d and f, are 
attached, while e and c are soldered to the 
bottom piece, which is also provided with 

legs. The heating is done by a brass 
ring attached to the legs, with a supply 
of gas controlled by the regulator, i. The 
ring has holes of 2 to 3 mm. bore in in- 
tervals of 3 cm. The little flames thus 
produced burn quietly and may easily be 
regulated. With the same amount of gas 
which is furnished by a gas cock supply- 
ing an ordinary Bunsen's burner, the 
space in a (= about 5 |.) may readily 
be heated to 300° C. and over, even when 
it is not closed below. But in order to 
obtain this result, the intervals between 
the several cylinders, in which the prod- 
ucts of combustion ‘circulate, must not 
exceed 10 mm, Besides, the outer cylinder, 
f, must be protected with a non-radiating 
cover. The best, for this purpose, is a 
layer of asbestos (in sheet), to be applied 
so as to leave a little space between it 
and cylinder f, which space is to be filled 
out with silicious earth (“kieselgubr” ) 
or mineral wool. 

If tubes are to be heated, the modifica- 
tion shown herewith may be used. It is 
also here of importance that the channels 
through which the warm air circulates are 
very narrow, scarcely 1 cm. apart. The 
8 iron tubes pass through the narrow 
walls, which latter are not double but 
covered with little flaps hinging upwards 
(one corresponding to each tube), as 
closely as possible fitting to the surface 
of the outer cylinder, but remaining slight- 
ly distant from the ends of the tubes. In 
case a glass tube (inserted in one of 
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the iron tubes, for being heated) should 
explode, its fragments are caught by the 
loosely hanging flaps. Between the iron 
tubes, a Babo's regulator may be ipserted. 

For special uses the above forms of 
air baths may be still further modified. 
It is, however, of importance to remember 
that the heated gases should surround the 
space to be heated in a triple layer; that 
the hottest layer should be near the out- 
side, and that the intervals between the 
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walls should admit as little excess of air as 
possible, The gases escaping above must 
have the property of extinguishing a glow- 
ing splinter of wood. 

(f) The air bath ordinarily used_in 
chemical laboratories for drying precipi- 
tates, for making determinations of water 
by loss, and for similar purposes, is usual- 
lv a rather expensive piece of apparatus. 
‘The iron or copper closet, with its door. 
tnbulure for thermometer, shelves, stand, 
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ete., works no more satisfactorily because 
of its somewhat elaborate or difficult con- 
struction. In our engravings are shown a 
simple substitute for this apparatus, that 
as regards simplicity cannot well be ex- 
celled, while its other good features cer- 
tainly operate to commend it. It consists 
of an inverted flower pot sustained upon 
an ordinary tin pan or sand bath, the 
whole being carried by a tripod or retort 
stand. The aperture at the top serves to 
receive a perforated cork through which a 
thermometer is passed. An ordinary Bun- 
sen burner is used to heat it. As the sand 
bath directly over the burner becomes 
very hot it is advisable to invert a second 
smaller sand bath within the first as 
shown in B, This prevents too direct a 
radiation of heat from the hot metal. 
Upon this the little stand or bent triangle 
supporting the crucible or watch glass 
contail aie the substance to be heated may 
be placed. The thermometer should be 
thrust down through the cork until its 
bulb is near the substance to be dried, 
so as to obtain a correct indication of the 
temperature at that point. The entire 
arrangement is shown in external view 
in A. 

To place the vessel in it or to remove 
one, the flower pot is lifted off the sand 
baths. It will be observed that its porous 
nature provides a species of ventilation. 
while its composition assures it against 
corrosion, It even protects the plates 
below to a considerable extent, as drops 
of water or other fluid cannot run down 
its sides as it cools. 

But convenient as it is in the réle of 
air bath for simple drying operations, it 
will be found more so where drying tubes 
or retorts have to be manipulated at con- 
stant temperature. The flower pot can be 
perforated at any place, and holes of any 
size or shape can be drilled and cut 
through it with an old knife, file, or other 
implement. Thus in C it is shown in use 
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for drying a substance at constant tem- 
perature in a straight drying tube. The 
holes to receive this tube can be drilled 
in a few minutes. The arrangement as 
shown is of the simplest kind, but if the 
usual bath was used, it would require a 
special tubulation to be introduced or con- 
trived for the tube to pass through. 
Flower pots cost so little that there need 
be no hesitation in preparing them for 
special uses. 

In D a U tube is shown as being 
heated, while in E a retort occupies the 
bath, and is in use for fractional distil- 
lation or other operation requiring a con- 
stant temperature. In all cases it is 
better to use the second bath inverted 
within the chamber, It conduces greatly 
to the maintenance of an even tempera- 
ture throughout the whole space. A hint 
may also be taken from the heavy drying 
plate formerly perhaps more used than at 
present. If for the light metal pans a 
heavy plate of 44 in. or more in thickness 
is substituted, the temperature will not 
be subject to as rapid variations, and less 
difficulty will be experienced in keeping a 
constant temperature. The tray furnished 
with the next large size of pot may be 
used instead of the sand bath upon which 
to rest the inverted flower pot. This 
gives an absolutely non-corrodible con- 
struction. 

When the bath is in use for drying sub- 
stances, its top, which is at a rather low 
heat, affords an excellent place of drying 

recipitates wrapt in their filter papers. 
t acts in two ways. It is generally just 
hot enough to dry them with reasonable 
quickness without danger of spurting, and 
it also acts by eapillarity to absorb the 
water directly. It represents in the last 
respect the porous tile or blotting paper— 
appliances too little appreciated by chem- 
ists he Tt must be remembered that 
the drying of a precipitate by evaporation 
leaves all the impurities of the wash water 
concentrated therein, while capillary ab- 
sorption removes a great part of both 
wash water and its impurities, thus con- 
ducing to the accuracy of the work. 


Water-heated Air Baths and Ovens. 
(a) The accompanying sketch of a com- 
bined steam oven and distilled water ap- 
paratnyy so arranged as to be left to itself 
‘or a long period of time without the 
risk of the boiler going dry, may perhaps 
be of interest to many, and a few words 
only are necessary to describe the work- 
ing. The steam oven, a, is of the ordinary 
construction, but is fitted at the side with 
a tube connecting it with the con- 
denser, b. Heat is applied to @ by 
means of a radial burner, connected with 
the gas supply by metallic tubing; the 
steam generated circulates around the 
drying chamber. escapes through the cop- 
per tube, ¢, thence through block-tin 
worm, and falls as distilled water in the 
receiver, d. The cistern, ¢, fitted with a 
Mariotte’s tube, holds cold water, which 
falls through the tube. f, enters the con- 
denser. where it rises slowly, absorbing 
heat from the condensing worm, until it 
reaches the tube leading to the boiler at 
a high temperature. For a cistern, an 
18-gal. ale cask, supported on a stool, has 
been found to answer admirably, having 
the advantage of holding sufficient water 
on the top to secure the 2 corks being air- 
tight. By a suitable adjustment of the 
Mariotte's tube, h, the rate of flow of 
the water can be so regulated that the 
level of water in the condenser is con- 
stant, or, if desired, allowed to drop slow- 
ly into the waste pipe, while the water 
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evaporated from a is renewed by water 


Steam Oven and pies ines Water Appara- 
us. 


already near boiling. In practice it has 
been found necessary to allow the water 
to waste at the rate of about 2 drops per 
minute, the 18 gal. lasting for over 72 
hours, during which time 10 to 11 gal. of 
distilled water are collected. When this 
apparatus was first fitted up in the labora- 
tory, it was intended to have connected 
the condenser directly with the town 
water supply, but as the waterworks 
authorities would sanction no such con- 
nection, we had recourse to the cistern, 
with the satisfactory result that we are 
in this respect quite independent of the 
caprice of the waterworks turncock. The 
several connections are made by union 
joints, to allow the apparatus to be taken 
to pieces and the boiler freed from scale. 
‘The whole apparatus may be supported 
upon a strong shelf, which should be pro- 
tected from the heat of the burner by 
means of slates or asbestos millboard. 
With this arrangement, bulky precipi- 
tates may be allowed to remain in the 
steam oven all night and found ready for 
further treatment next morning. 

(b) In the annexed engraving is shown 
a constant water bath, consisting of a 
square box, A, supported over a Fletcher's 
solid flame burner. The top of the box, 
15x 15.5 in., is formed by a brass plate, 
% in. thick, which thus is stiff enough to 


Constant Water Bath. 
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support a considerable weight without 
yielding, the sides and bottom being sheet 
copper. From the point, B, projects a ¥4- 
in. brass tube, BC, which turns up at 
right angle. At E is a stop cock, which 
is connected by a thick rubber tube with 
the glass tube, D F, which is fastened 
against the adjoining wall. Connected 
with C by a rubber joint is a %4-in. block 
tin tube of 20 ft. length, which extends 
up the wall in the manner shown to the 
highest point, T, and thence returns and 
ends just over the slightly funnel-shaped 
top of the glass tube at D. The bath 
being filled with water to just the level, 
B b, may be kept constant ‘by boiling for 
many days without appreciable loss of 
water, the steam being condensed in its 
passage up, or, if ncondensed before it 
teaches the point, T, in its passage down 
the block tin tube. In flat-bottomed pla- 
tinum or porcelain capsules, evaporation 
goes on very rapidly when placed on top 
of this water bath. The whole surface 
of the bath is nickel plated. 


Automatic Cut-off for Gas for Drying 
Chamber. 
Ill 
VAPORIZATION 


known as distillation. 


When a solid is 
to be separated from the volatile liquid, 
we have what is known as desiccation, in 
which solid substances are deprived’ of 


moisture, Excication is the process by 
which a solid, crystalline substance is 
deprived of its water of crystallization, by 
the aid of powerful heat. 


Granulation. 

__ This is the process by which a powder 
is produced by heating a solution until 
the moisture has evaporated, Many salts 
are treated in this manner. The beat 
which should be applied in this process 
should be strong at first, and then grad- 
ually reduced. The stirring should be 
constant. When vaporization is used to 
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separate a volatile solid from another 
body, it is known as sublimination. It 
can also be called a process of distilling 
volatile solids. It is a process which is 
largely used in the manufacture of chemi- 
cals, and is not so largely used in the 
laboratory. 


Evaporation. 


When any liquid is heated for the pur- 
pose of expelling vaporizable matter, and 
the process is conducted solely with a 
View to saving its fixed portion, the opera- 
tion is termed evaporation. It thus far 
differs from distillation, which has for its 
object the preservation’ of the volatilized 
portion, in most cases, regardless of the 
solid. “By its aid we can decrease the 
volume of or concentrate selutions for 
crystallization and chemical reaction, ex- 
pel valueless volatile ingredients from 
those which are more fixed, obtain dis- 
solved matter in a dry state, and prepare 
extracts and other pharmaceutical prod- 
ucts. 

Liquids evaporate more or less at all 
temperatures, those having the lowest 
boiling point yielding the most readily: 
but there are certain conditions which 
greatly promote this tendency. It must be 
remembered, therefore: 

1.—That evaporation is more rapid in 
dry atmospheres, and that consequently 
the transit of a constant stream of air 
over the surface af the heated liquid 


effects a continual removal of each 
stratum as it becomes saturated with 
vapor, 


2.—That evaporation is confined to the 
surface, and consequently that the breadth 
of the evaporating vessel must be extended 
at the expense of its depth. 

3.—That heat greatly facilitates evapor- 
ation by lessening the cohesive force of 
the particles of a liquid, and consequently 
that the evaporating vessel should present 
a broad surface to be heated. 

4.—That a diminution of the atmos- 
pheric pressure also facilitates evapora- 
tion, for the more perfect the vacuum the 
lower the boiling point of a liquid. 

Hor anaistical “nacpossh, capsules of 
Berlin porcelain are by far the best im- 
plements. ‘The capsules should be ver 
thin, with steep sides, spout for pouring, 
neatly flat bottomed, and glazed throug! 
out, Watch glasses ‘answer for small e 
periments, but require to be very cautious- 
ly heated, as they are readily fractured. 

Beaker glasses are also used for evapor- 
ating solutions which would lose by being 
transferred. Broad-mouthed glass flasks 
are of but limited application for evapor- 
ating, and are only employed for slow 
processes with valuable liquids, which are 
liable to alteration by too much exposure 
when ebullition is necessary. i 

For the larger operations of the chemist 
or pharmaceutist, vessels of copper, tin, 
enamelled iron, tinned copper, and for 
some purposes very large porcelain cap 
sules are more suitable. 3 

Retorts are used when the vaporized 
particles are of sufficient value to be con- 
densed, as in the process of distillation. 


Spontaneous Evaporation. 

Those liquids which are very volatile 
or which become altered by heat, are 
evaporated by mere exposure to the atmos- 
phere at its ordinary temperature. To 
this end they are poured into broad shal- 
low vessels, and placed aside until the 
dissipation of all vaporizable matters, or 
until crystallization ; this mode of evapor- 
ation being also employed for procuring 
large crystals, which are better defined 
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than those obtained by rapid evaporation. 
The more dry and hot the atmosphere the 
more rapid is the evaporation. In order 
to maintain a continued contact of the 
face of the liquid with strata of fresh air, 
the vessel cortaining it should be placed 
in a draught, so that those portions of air 
which become saturated with vapor may 
be displaced. When the air might act 
injuriously, and a vacuum is unnecessary, 
a substance may be evaporated in another 
atmosphere, for instance, of hydrogen or 
carbonic acid. For this purpose it is only 
necessary to adjust the disengagement leg 
of the apparatus to the tubulure of a 
retort, so that its end may reach nearly 
to the level of the liquid in the latter. 
The generated hydrogen passes into the 
retort heated to the required temperature, 
and promotes the discharge of the vapors 
into a recipient attached to the beak of 
the retort, and fitted with a small tube 
in its other tubulure for the disengage- 
ment of uncondensed portions. 

For the evaporation of solutions of sul- 
pho-bases, of sulpho-salts, and cf all 
substances readily oxi b! 
this process is better ap) 
with the air pump, which is apt to be 
attacked when the eliminated vapors are 
corrosive. : 

This process is much used in crystalliza- 
tion, for concentrating alterable solutions, 
and drying precipitates. 


Evaporation in Vacuo. 


_ We have already referred to the happy 
influence of diminished atmospheric pres- 
sure in facilitating evaporation, and shall 
now speak of the means by which it is 
accomplished, and the particular in- 
stances in which it is employed. 

This mode is resorted to for hastening 
the evaporation of all liquids, but more 
especially of those which are alterable by 
exposure. 

Evaporation by Heat in Open Air. 

Having already noted the effects of 
heat in facilitating evaporation, we pro- 
ceed to make known its modes of applica- 
tion. As the boiling points of solutions 
differ, so accordingly their evaporations 
are effected at varying temperatures, For 
example, aqueous or other solutions of 
unalterable matter may be evaporated 
over the fire; others which are destructi- 
ble by heat require the intervention of 
baths. In whatever mode the operation 
is performed, the general principles are 
the same, and whether the vessel be a por- 
celain capsule or metallic pan, the greater 
its width in proportion to its depth the 
more rapid is the evaporation. Constant 
agitation with a stirrer is also promotive 
of the process. 


Evaporation Over Water and Saline 
Baths. 

When solutions are alterable at a tem- 
perature of 212° F., the capsule or con- 
taining vessel is heated over the water 
bath. If it requires a higher heat, but 
one not exceeding 300° F., then thé water 
must be replaced by a saline bath. 
Evaporation by Steam. 

This mode has many advantages over 
all others, not among the least of which 
is that with the aid of the generator any 
number of vessels may be heated simul- 
bovmagera {2 and in any part of the labora- 
tory, it being only necessary to have con- 
duits of sufficient length to convey the 
steam to them. Moreover, convenient 
stop cocks allow a regulation of the heat, 
and consequently all danger of injury to 
the evaporating solution is avoided. By 
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increasing the pressure of the steam, the 
temperature of the solution is also ele- 
vated. 

Steam is applied through metallic coils 
placed at the bottom of the containing 
vessels, and having an exit pipe leading 
into the neighboring fiue, or else by means 
of metallic casings. 


Evaporation Over Sand Baths. 


This mode is much used in ana. 
and for careful cvaporations, requiring 
temperatures greater than 212°, and yet 
not so high as those given by the naked 
fire. The position and arrangement of 
the vessels are as directed under the head 
Sand Baths. 


Evaporation by Heated Air. 


This mode is admirably adapted for the 
inspissation of the natural juices of plants 
or for preparing dry extracts. It is also 
applicable to the completion of evapora: 
tions which have been carried as far as is 
safe over the naked fire, Porcelain plates 
or panes of window glass are the vessels 
used, and a stove or apartment for their 
reception heated from 95 to 110°, with a 
free draught passing through are the 
means of obtaining the required tempera- 
ture. The juice evaporates either to thin 
scales or else to a spongy mass, as in the 
case of tannin extracted by ether, and as 
soon as it reaches dryness, the plates or 
panes are to be withdrawn, and their con- 
tents removed with a spatula. 


Evaporation Over the Naked Fire, 


The tendency of many substances to de- 
composition over fire, especially organic, 
even when in solution, renders this mode 
inapplicable save when the solvent and 
substance dissolved are both inalterable 
below the boiling point of the former, It 
is resorted to for expediting evaporations, 
but otherwise is far more inconvenient 
than steam, because of its affording less 
facility for the regulation of the heat and 
requiring greater attention. The contain- 
ing vessel should be placed over a furnace 
of small dimensions, and its contents con- 
tinually stirred with a porcelain spatula 
—this precaution preventing decomposi- 
tion or carbonization, provided the tem- 
perature is not allowed to exceed the boil- 
ing point of the solvent. 

In analysis and other processes, the 
heating implement is generally the gas or 
spirit lamp. The capsule filled to about 
2-3 its depth with liquid, being placed in 
position, the flame is applied gradually and 
maintained just low enough to prevent 
ebullition; and in order to facilitate the 
process, and at the same time to allay 
turbulence, it should be frequently stirred 
with a glass rod. The saine directions 
apply when the operation is performed in 
a beaker glass, as is done in some analytic 
experiments. A cover of white paper pre- 
vents access of dust without retarding the 
process, but care must be taken that the 
contents of the vessel be not ejected 
against it, thus causing a loss. In evapor- 
ating to dryness, towards the end of the 
process the flame must be so managed as 
to impart a uniform heat to all parts of 
the thickened solution, The interposition 
of a very thin plate of sheet iron between 
the flame of the lamp and the bottom of 
the heating vessel is an additional means 
of preventing spirting. These precautions 
and constant stirring will prevent the loss 
of particles which is liable to occur upon 
disengagement of the last portions of 
liqnid. If the liquid drops a powder dur- 
ing the operation, the vessel must be in- 
clined, and in order to prevent spirting, 
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heated above the deposit. 


Distilling. 

Small Apparatus for General Purposes. 
—(a) All ordinary distilling apparatus 
consists of 2 parts—one in which the heat 
plied to the body to be distilled and 
ved (called the ‘‘still”), and the 
into which the vapors’ that are 


apo 
other 


A Simple Distilling Apparatus. 


formed enter in order to undergo the cool- 
ing that condenses them (termed the “con- 
denser”). One of the simplest forms of 
distilling apparatus used in laboratories 
consists of a still into which is intro- 
duced the liquid to be distilled, and which 
is placed upon a furnace. ‘The neck of 
this fits into that of a sphere whose open- 
ing must be wide enough to allow the 
orifice of the still to reach the spherical 
part of the receiver, Finally, the sphere 
dips into a vessel full of cold water, and 
is cooled on its external surface by a 
wet cloth. The heated mixture begins to 
boil, and its vapors, escaping from the 
retort, cool and condense upon the cold 
sides of the spherical receiver. This tat- 
ter serves at once as a condenser and a 
vessel for receiving the distilled product. 

In the beginning, the empty receiver 
weighs less than the volume of water that 
it displaces, and tends to float. This may 
be remedied by using a sufficiently heavy 
ring of lead into which the neck of the 
receiver may be introduced, and which 
may rest upon the latter's bulge. Upon 
fixing a similar ring under the receiver, 
the latter will be prevented from turning 
laterally and even from getting broken. 


Small Apparatus for General Purposes. 


The water in the external vessel is re- 
newed so as to keep it cold. 

‘A simple arrangement of this kind is 
not adapted for materials that have a 
low boiling point, since a large proportion 
of the vapor escapes, and makes its exit 
through the neck of a receiver, which is 
kept hot by the vapors coming from the 
still, The following, which is just about 
as simple, is a much more perfect arrange- 
ment. 

The narrow part of the still is fixed 
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into the neck of a long, tubular receiver 
by means of a cork which it traverses. 
This annular cork exactly closes the space 
between the neck of the still and that of 
the receiver. On the other side, in the 
tubulure of the receiver, there is fixed by 
means of a cork, perforated and arranged 
like the preceding, a long and narrow 
glass tube. 

When the still has been filled with 
the substance to be distilled, and placed 
upon a furnace covered with wire gauze, 
the receiver is immersed, as above stated, 
in cold water. ‘The vapors that are 
formed become cooled in traversing the 
elongated neck of the receiver, and are 
thoroughly condensed in the immersed 
part, provided the ebullition is not too 
rapid, In this latter case, the narrow 
tube, which presents the only open orifice, 
becomes heated, and indicates to the 
operator that the fire must be moderated. 

The inconvenience of every apparatus 
of this kind is that the vapors which 
enter the receiver are not compelled to 
impinge against the sides, and may go 
directly to the exit-tube, or, in other 
words, the refrigeration is not methodical. 
Moreover, the refrigerating surface con- 
tinues to'diminish in measure as the re- 
ceiver fills. Finally, if the receiver 
breaks, the entire distilled product comes 
in contact with the water. Despite these 
disadvantages, the rapidity with which 
such apparatus may be arranged, causes 
them to be frequently employed. 

The use of refrigerators permits of a 
more exact and methodical condensation 
of the vapors. ‘These are arranged as fol- 
lows: The 2 orifices are placed in con- 
tact by means of a rubber tube, 3 to 4 
cm. in length, into one end of which is 
introduced the neck of the retort, a, and 
into the other tube of the refrigerator. 
‘The latter being held in an inclined posi- 
tion by means of a clamp, a current of 
water arieeingil from to) 
and a bent tube being adapted to its lower 
extremity, the free extremity of the bent 
one is fixed into the flask that is to col- 
lect the product. We may also suppress 
the central tube of the refrigerator in the 
flask, b, kept inclined. To facilitate this 
arrangement, the neck of the retort is 
cut at a point where it has the same ex- 
ternal diameter as the tnbe of the re- 
frigerator, and is then edged with a flame. 


Type of Laboratory Condenser. 


Again, if the difference between the dia- 
meters is considerable, we may, by means 
of a flame, draw out slightly the one of 
the two tubes that is the larger, and cut 
it at the proper point to obtain an 
equality in the diameters. Finally, we 
may solder to the extremity of the re- 
frigerator a cylindrical tube, 2 or 3 cm. 
in diameter and 6 or 7 in. length, into 
which is fitted the neck of the retort pre- 
provided with a cork. ‘l'his latter 
contains an aperture running in the 
direction of its axis, and the whole is 
arranged so as to form a tight joint. 
When the substance distilled attacks 
cork or rubber, the neck of the retort is 


to bottom,. 


SCIENTIFIC AMERICAN 


drawn out to a sufficient length to allow 
the tube that terminates it to enter the 
refrigerator to some depth. The rubber 
with which the two parts of the apparatus 
are connected is thus nearly out of the 
range of the vapors. 


Tin Can Still. 


(b) One of the simplest forms of still 
consists of a tin can or bottle in which 
the water is boiled, and to this a tin tube 
is adapted by means of a cork, one end 

this tin tube terminating in a coil 
passing through a tub or other vessel of 
cold water. A gas burner, as shown, is a 
convenient source of heat, and in order to 
insure a complete condensation of the 
vapor, the water in the cooling tub must 
be changed now and again. 

(c) Sometimes the vapor is condensed 
by being allowed to play against the in- 
side of a conical cover which is adapted 
to a saucepan, and is kept cool by the 
external application of cold water; and 
in this case the still takes the form repre- 
sented by our next engravings; the con- 
densed water trickles down on the inside 
of the cone, and flows out at the spout. 

(d) An extemporized arrangement of a 
similar character may be made by passing 
a tobacco pipe through the side of a tin 
saucepan as shown in the engraving, and 
inverting the lid of the saucepan; if the 


Simple Externally-Condensed Still. 


lid is now kept cool by frequent changes 
of water inside it, and the pipe is proper- 
ly adjusted, so as to catch the drippings 
from the convex side of the lid, a con- 
siderable quantity of distilled water may 
be collected in an hour or so, 


(e) The apparatus shown works ad- 
mirably, and is very convenient. a is a 
common tin saucepan, with a small hole 
in the side, for a tobacco pipe: b, a 
“steamer,” on top, with a bottom like an 
inverted cone, 1 in. of wire being soldered 
at the apex. 
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Tap-Cooled Still, 


A gas jet (Bunsen’'s, if possible) boils 
the water in the saucepan; the ascending 
steam is condensed on the lower surface 
of the steamer, runs down to the point of 
the wire, down the pipe into the bottle. 
A small jet of cold water keeps b cool, 
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An Old Fashioned But Efficient Still. 


(£) The arrangement shown is one that 
may readily be adapted to, and is special- 
ly suited “for, the old fashioned stills 
which are in frequent use among pharma- 
cists for the purpose of distilling water. 
‘The idea_is extremely simple, but thor- 
oughly efficient in actual practice. The 
still is thin copper, 2 gal. capacity, and 
the condenser is the usual worm’ sur- 
rounded with cold water, 


Tinctures, Extracts, etc. 
(a) A very convenient and complete 
still is shown herewith. The body holds 


Tincture and Extract Still. 


over 3 gal.; the condenser has 7 straight 
tuhes snrronnded with the cold water in- 
troduced by a rubber from a hydrant or 
bucket of water placed higher than the 
still, and carried off as it becomes warmed 
Uy unother tube as indicated by the ar- 
rows. By the siphon, arrangement shown 
in the cut, it is possible to feed the still 
from a reservoir while distillation is in 
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progress, thus using a 3-gal. still where 
a much larger one would have been nec- 
essary. The still may be set into a kettle 
partly filled with water, and thus used 
as a water bath, or a shallow dish, with 
flat rim, which accompanies the still, may 
be placed between the two brass’ ring 
bands and clamped securely. 

(b) Stevens arranged the apparatus as 
shown for continuous distillation. As 
soon as the water passes out of the boiler, 


nace, a 
Apparatus for Continuous Distillation. 


a, the float, b, lowers, letting a fresh sup- 
ply of water from the condenser, iA 
through d, thereby keeping the water in 
the boiler at a constant level. This avoids 
the necessity of adding a large quantit: 
of cold water at once, the effect of whic! 
would be to reduce ‘the temperature of 
the water below the boiling point. 

Cold water is supplied to the condenser 
‘through e, and as it becomes heated and 
rises to the top, it is carried off through 
f. The boiler and condenser are joined 
at g. 

By leaving out the float and closing the 
inlet. d, with a cork, it can be eed for 
distilling other liquids, 

The apparatus is not patented, and 
should any pharmacist desire to make one 
for his own use, he can do so. 

(c) The distilling apparatus repre- 
sented herewith is intended primarily for 
the use of pharmaceutical chemists or 
druggists, but it possesses features which 
will recommend it to many who have need 
of a trustworthy and quick-acting still. 
The wide delivery tube is a useful feature, 
allowing as it does for the accumulation 
of vapor, and permitting the introduction 
of the hand. The body of the still is of 
wrought iron or copper, with a lid fitting 
on ground edges, and héld together by 
screw clamps; as seen in the engraving, 
A gauge is fitted to show the quantity of 
liquid in the still. The cendenser consists 
of a number of glass tubes, which, if they 
are 1 in. diameter and 24 in. long, expose 
a surface of 264 in., while that of the 
surrounding cylinder is only 188% in. 
‘The ends of the condenser tubes are drawn 
together and tapered, as shown in cut, to 
permit, if desired, the collection of ‘the 
distillate in a narrow-mouthed bottle. ‘The 
advantaye gained by this apparatus, aside 
from the general one of conveni i 
thus seen to be in the notable 
of condensing surface it exposes, which to 
that extent increases the effectiveness of 
the device, ie. its rapidity of action. 
Compared with a Liebig condenser of 
similar dimensiuus, this apparatus ex- 
poses probably 3 times as much condens- 
ing surface. “The idea of a tubular con- 
denser, employed in the manner set farth, 
is, in the opinicn of the American Journal 
of Pharmacy, an excellent onc, that may 
find useful imitation in the chemical lab- 
oratory and elsewhere. The device illus- 
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Remington's Still. 


trated and described was invented by 
Joseph P. Remington, whose recommen- 
dation of its merits is based upon a con- 
tinuous use of it for years, 

(d) Flowers, Plants or Seeds —To ob- 
tain the essential oils, from flowers, 
plants or seeds, the oleiferous material is 
placed in aa iron, copper or glass still, of 
1 to 1,000 gal. capacity, and is covered 
with water: superposed is a dome-shaped 
lid, terminating in a coil of pipe, placed 
in a vessel of cold water, and protruding 
therefrom with a tap at the end. On boil- 
ing the contents of the still, the essential 
oi) ines over the steam, and is condensed 
with it in the receiver; the oil and water 
separate on standing. A great improve- 
ment, introduced by Drew, Heywood and 
Barron, is the use of a steam-ja 
still, as shown, Steam is supplied from 
a boiler by the pipe, a, into the jacket, 
b; within the head of the still is 
fixed a “rouser,” c, a double-branched 
stirrer curved to the form of the pan, and 
having a chain attached and made to drag 
over the bottom, the whole being set in 
motion by of the handle, d, The 


still is charged, and nearly filled with 


SANG 
Steam Jacketed Still. 


water; the head is then belted on, steam 
is admitted into the jackets, the contents 
are well stirred, and soon the oil auil 
steam are carried up the pipe, e, con- 
deused in the refrigerator, f, and let out 
at g into the receiver, h. Here the oil 
and water separate, and escape by differ- 
ent taps. In the ilinstration it is sup- 
posed that the oil obtained is heavier than 
water; it will then sink, and be drawn 
out by the lower tap, i, and as son as the 
Warer reaches the level ot the upper tap, 
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k, it will flow into the siphon-funnel, |, 
and thence into the still ‘Thus the same 
water is repeatedly used in the still, The 
pipe, m, conveys cold water into the re- 
frigerator f: the water escapes as it be- 
« hot by the pipe m. When the oil 
distilled is lighter than water, the taps, 
ik, exchange duties Before commencing 
operations the siphon, 1, is filled with 
Water to prevent the escape of vapor. 
Spirit. 

(a) The distillation of spirit is per- 
formed for the purpose of separating the 
alcohol more or less from the water. ‘The 
boiling point of water at the ordinary 
standard pressures of the atmosphere, 
equal to 30 in. of mereury, is_212° FP. 
(100° G.), that of alcohol 173.17 FP. 
(78.52 C.). At the sea-level, the p 
ure of the atmosphere may’ frequently 
vary between 28.5 and 30.9 in.; the boil- 
ing points of water corresponding to these 
temperatures are 210° F, and 213° F. In- 
deed, changes in the weather may cause 
the ‘boiling point of water to vary as 
much as 5° F. in our climate. ‘These 
alterations in pressure would cause cor- 
responding changes in the boiling point 
of alcohol,” If we gradually raise the 
temperature of alcoholic finids to a point 
when vapors are freely formed, it is ob- 
served that thongh there is a continuous 
absorption of heat, yet the liquid does 


not increase in temperature. The heat 
which is absorbed during the first period 
is doing work of a different character 


from that employed subsequently. There 
are two phases in the process, and two 
different Kinds of work performed by the 
heat employed in boiling even a kettle of 
water. 

Tho first phase is indicated by a rise 
of temperature from 60 to 212° F.; the 
second phase by a change of stat 
that of a liquid at 212° I, to a vapor 
at the same temperature. The quantities 
of heat required by different liquids in 
these changes varies greatly, but the va- 
viation is greatest when they pass through 
the second phase, Thus 1 1b, of steam at 
212° F., if converted into water at 212° 
F., will give up heat sufficient to raise 
996 Ib. of water from GO to 61° F. The 
heat rendered up by 1 Ib. of alcohol vapor 
at 173° KF. during condensation to liquid 
at 173° F., will heat 374.9 Ib. of water 
from 60 to G1° F. These figures are suf- 
ficient to show that a small quantity of 
steam will boil a large quantity of alco- 
hol. Stills of improved construction de- 
pend upon this principle. 

When a mixture of alcohol and water 
is distilled, the liquid will not boil con- 
stantly at 173° F. until all the alcohol 
has passed over, but will rise in tempera- 
ture gradually throughout the distillation 
until 212° F. have been reached. The dis- 
tillate, if separated into fractions boiling 
between fixed points, consists of a series 
of mixtures of alcohol and water in defi- 
nite proportions. The mixtures richest 
in alcohol come over first: that is to say, 
at the lowest temperature. 

The latent heat of the vapor of a liquid 
with a high boiling point can be made 
to boil a liquid with a lower boiling point. 
For instance, steam at 212° F. can hoil 
alcohol at 173° F., and alcohol at 173° 


F, in turn can boil ether at 948° F. 
With a simple still, strong alcohol can be 
obtained from wash by repeated distilla- 
tion only. Woulffe realized the fact that 
this wasteful and tedious process could 
be dispensed with by connecting together 
a number of rectifying chambers in such 
2 manner that the vapor driven off from 


387 


the chamber nearest the fire should be 
condensed in the second, and by the heat 
given out by its condensation cause the 
more volatile portions of the liquid of 
the second to distil into the third cham- 
ber, and those of the third into the fourth, 
and so on, until a sufficient degree of con- 
centration is attained. 


Iv 


PRECIPITATIO 
TIO 


ND SEPARA- 


Edulcoration. 


The affusion of water on any substance 
for the purpose of removing the portion 
soluble in that liquid. Edulcoration is 
usually performed by agitating or tritur- 
ating the article with water, and remov- 
ing the latter, after subsidence, by de- 
cantation or filtration. It is the method 
commonly adopted to purify precipitates 
and other powders which are insoluble in 
water. The washing bottle is a most use- 
ful instrument for the edulcoration of 
precipitates. 


Precipitation. 

By precipitation we are to understand 
a process of separating a solid substance 
from a solution by the action of chemi- 
cals, heat, or light. The precipitate easily 
drops to the bottom of the receptacle, al- 
though sometimes it may rise or be held 
in suspension. ‘The solid substance is 
called the precipitate; the added agent 
produces the effect is called the 
precipitant, while the liquid which re- 
mains in the vessel is called the superna- 
tant liquid. Precipitation is ona of the 
most valuable aids to the analytical chem- 
ist. and is constantly employed, but is 
also of great use in the arts. It is some- 
times used to bring the substance into a 
powdered state: again. it is used for nuri- 
fication, or to separate substances which 
are insoluble in the lianid, It is_some- 
times necessary to heat the solution in 
order to obtain precipitation. Some pren: 
arations, such as silver salts. are precini. 
tated by the action of light. A snecial 
precipitating jar is inexpensive. and is 
very convenient. The nrecipitated matter 
is usually collected with the aid of a fil- 
ter and a filter paper. 


is best accomplished through 
some textile fabric, as felt, muslin, Can- 
ton flannel, gauze, ete. Felt strainers are 
particularly recommended where chemical 
work is being done, but for the amateur's 
use they are apt to be expensive, as the 
felt takes up a great deal of the odor of 
the material. ‘anton flannel is cheap, 
and the bleached Canton flannel is recom- 
mended. One or two funnels or tunnels 
should be provided. The white enameled 
ones, which are imported from Sweden, 
are particularly recommended. Hard-rub- 
ber funnels are good for certain purposes ; 
also copper funnels. Special funnels are 
provided for hot filtration, as shown in 
one of our engravings. This is particu- 
larly recommended when we deal with 
preparations containing wax, jellies, oint- 
ments, ete. The jacketed hot-water fun- 
nel is perhaps the most convenient means 
of obtaining heat. Steam may also be 
used. if available, and is both cheap and 
handy. 


Colation. 


Colation or straining is a process which 
does not differ from filtration in princi- 
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ple, but the term is applied to the re- 
moval of insoluble particles of a relative- 
ly large size by passing the liquid through 
a medium of coarser texture than filter 
paper. The ordinary straining media are 
felt, flannel, muslin and calico, through 
which materials the liquid will fow with 
considerable rapidity. 

A seamless felt straining bag is illus- 
trated. A strainer of this kind is particu- 
Jarly useful for straining large quantities 
of syrups or liquid extracts, When in 
use it is suspended by means of tapes over 
a suitable receiver, or is supported by a 
frame, as is shown in the figure. 

Our next engraving illustrates a form 
of strainer which is used when bulky pre- 
cipitates are required to be filtered, 
washed and drained. Ferric hydroxide is 
precipitated in large quantities for the 
manufacture of the scale preparations of 
iron, and it is conveniently separated and 
washed on a piece of strong calico 
stretched over, and fastened by means of 
nails, to a rectangular wooden frame sup- 
ported on short wooden legs. In this case 
it should be noted that the precipitate is 
wanted; the filtrate is allowed to run to 
waste. 

Small quantities of liquid—an infusion 
or decoction, for example—may be strained 
through a piece of muslin or calico 


Large Strainer 


stretched over the top of an ordinary fun- 
nel 

Clarification. 

__ Clarification is the process of separat- 
ing the suspended matter contained in a 
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liquid or semi-liquid 
recourse to filtration. It may be effected 
in a variety of ways. The official method 
adopted for the clarification of honey, the 
viscid nature of which renders ordinary 
filtration somewhat impracticable, is the 
application of heat. ‘The honey is heated 
on a water bath in an open, shallow dish, 
under which treatment it becomes much 
more fluid, and the suspended particles of 
solid matter rise to the surf or sink, 
according to their specific gravity. By 
skimming, or by straining through fan- 
nel while the honey is still hot, the solid 
foreign particles can be easily separated 
out. In the same way, vegetable juices 
can be clarified by heat, albuminous ma- 
terial forming a coagulum which can be 
separated by filtration, 

Certain liquids which are diffienlt to 
filter, and which do not yield a satisfac- 
tory ‘filtrate, are sometimes claritied by 
the use of white of egg or of gelatine. 
In the former case a relatively small 
quantity of the white of egg is thoroughly 
mixed with the turbid liquid, and the 
whole is then heated to about 80° C., at 
which temperature white of egg coagu- 
lates. ‘The particles which rendered the 
liquid turbid are enclosed in the coagu- 
lum formed, which is easily removed 
from the liquid by the ordinary process 
of straining. Gelatine is useful, particu- 
larly when the turbidity of a liquid is 
due to tannin bodies, with which the gel- 
atine readily combines to form an insol- 
uble gelatine tannate, which cau be read- 
ily removed by filtration through paper or 
by straining through calico. 


substance without 


Centrifugation. 


By centrifugal force is meant the force 
exerted by any whirling body. A solid 
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Water-Drive Centrifuge 


body contained in suspension in a liquid 
can be readily separated by rapid rota- 
tion, the heavier particles of solid always 
tending to fly to the outer rim of the re- 
volving ring of fluid. Centrifugation is 
thns another means of separating a solid 
from a liquid, and is a method especially 
useful when dealing with small quanti- 
ties of liquid which contain in suspension 
minute quantities of a solit body which 
it is difficult to collect satisfactorily on a 
filter paper, 

Centrifugal machines are constructed 
to various patterns, but the simple form 
illustrated will serve to show the prin- 
ciple of their construction. They consist 
essentially of two or four, or sometimes 
more, glass tubes (G) enclosed in metal 
tube holders (I*), the tubes themselves 
being constructed with a somewhat coni- 
cal-shaped bottom. The tubelolders are 
swung upon a horizontal axis (E}, which 
can be rotated at a rate of from 2,000 to 
3,000 revolutions a minute. The whole 
apparatus is clamped firmly to the labo- 
ratory bench, as shown in the figure. 
When in use, the tubes are filled with the 
liquid so that they are equally balanced, 
and the machine is turned rapidly for a 
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Centrifuge 
few minutes, at the end of which time 
the solid particles will be found compacted 
together at the bottom of the glass tube, 
leaving @ clear layer of supernatant lie 
quid, which can be poured off. 

A centrifuge is used in the laboratory 
for the rapid determination of fat in milk. 
A measured quantity of the milk is put 
into a graduated centrifuge tube and a 
little amylic alcohol, hydrochloric acid. 
and some concentrated sulphuric acid are 
added, in order to secure a better separa 
tion of the fat. A second fube, contain: 
ing a similar quantity of liquid, is placed 


Separating Funnel 
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on the opposite side of the machine in 
order to secure a proper balance, and the 
apparatus is then rotated for one or two 
minutes, at the end of which time all the 
fat will have collected in the neck of the 
tube, and the percentage can be directly 
calculated. The centrifuge is also ex: 
tremely useful for collecting for micro- 
scopical examination the deposit in a 
sinall quantity of liquid, the deposit in a 
sample of urine being best collected in 
this way. 


The Separation of Immiscible Liquids. 

The separation of two liauids which are 
more or less insoluble in one another ia 
an operation important in many pharma- 
ceutical and manufacturing processes. 
When relatively Jarge quantities of im- 
miscible liquids have to be separated, a 
tubulured jar or a siphon may be used, 
as has been already described under De- 
CANTATION ; but for quantities of a few 
ounces some other means must be adopted. 

The aikaloidal assay of the galenical 
preparations frequently necessitates the 
separation of a layer of ether or chloro- 
form or other organic liquid from a 
watery solution with which it is immis- 
cible. In the assay of opium, for exam- 
ple, a layer of mixed alcohol and ether has 
to be separated from an aqueous layer, 
and in this case the Pharmacopeia di- 
rects the use of a pipette. A pipette, as 
shown, consists of an elongated bulbed 
glass tube, open at both ends, the lower 
end being drawn out into a narrow ori- 
fice. It is used by dipping the lower end 
under the surface of the top layer of li- 
quid and applying suction with the mouth 
at the upper end of the tube. The bulb 
may be large enough to hold from 5 to 
50 mils, and when as much as possible 
of the layer has been drawn into the 
bulb the moistened tip of the forefinger 
is placed firmly over the upper end of 
the tube, the liquid being thus kept from 
flowing out until the finger is removed, 
A glass syringe may be used for the same 
purpose as a pipette, but it is somewhat 
more clumsy. 


Separating Funnels. 


‘A more convenient means of separating 
layers of immiscible liquids is by the use 
of a glass separating funnel. An elongat- 
ed pear-shaped separator, as illustrated, 
is a good form by means of which two 
quids can be separated with greater ac- 
curacy than with a separator of a cylin- 
drical shape. 

For the separation of two liquids neith- 
er of which is particularly volatile, an 
ordinary glass funnel, the neck of which 
is provided with a stopcock. is sometimes 
used, but a separator of this pattern is 
quite unsuitable for assay processes, since 
it is impossible to shake the two layers 
together before they are set aside to sep- 
arate. 


Decolorization. 

Decoloration is a process of rendering 
colored liquids colorless, and this is ac- 
complished by the aid of animal charcoal 
or bone black. Decolorization may be ac- 
complished in an ordinary filtering funnel 
or in a percolator. 


Filtration and Other Processes of Sepa- 
ration. 

Filtration is a process of separating a 
liquid from solid matter mechanically sus- 
pended in it, by passing it through ‘some 
porous medium which does not allow the 
solid particles to pass through. In some 
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cases it has for its object the collection 
of the suspended matter; in others it is 
used for obtaining the liquid in a clear 
state. Tiltration is a simple process in 
principle, but in manufacturing, as well 
as in processes on a smaller scale, where 
liquids are employed, there is perhaps no 
operation of wider ‘application, hence it 
is of great importance that the process 
shall be carried out in an economical and 
expeditious manner. Among the sub- 
stances which are used as filtering media 
are various kinds of cloth, fiannel, un- 
glazed porous paper, engineer's waste, ab- 
sorbent cotton wool, glass wool, asbestos, 
sand and charcoal. For small quant 
of a liquid which filters easily, and in 
which the suspended matter is in coarse 
particles, a pledget of absorbent cotton 
wool placed in the throat of a funnel is 
often sufficient to nroduce a satisfactory 
filtrate. For extensive laboratory proc- 
esses, however, the latter simple device is 
seldom of much service, for the small ex- 
tent of filtering surface will soon lead to 
imperfect filtration, or possibly to com- 
plete blocking of the filter. The form of 
filter used, and the character of the filter- 
ing medium, depends not only upon the 
mature of the liquid to be treated, but 
also upon the amount of liquid that is re- 
quired to be filtered. 


_ Filtering Media.—Of the filtering media 
in common use, fine porous unglazed pa- 
pet is the most universal for small opera- 
tions, a piece of paper of suitable size 
being folded into a cone and fitted into 
a funnel. The funnels used for support 
ing filter papers are made of glass, glazed 
earthenware, or of metal, and those which 
are intended for rapid filtration are usu- 
ally deeply ribbed or fluted on the inside, 
the space between the filter paper and the 
glass permitting a free passage of the fil- 
tered liquid. The same end is sometimes 
attained by placing thin glass rods or 
quills between the filter paper and the 
sides of the funnel. Filtering paper may 
be obtained in many qualities, the best 
quality consisting apne or pure cel- 


lulose. For the majority of purposes, 
e filter paper should be used, and 
made from pure flax fiber. The 
aper, on the other hand, contains 
a varying amount of wool, and although 
on account of its low cost it is nsed for 
the filtration of some galenical prepara- 
tions, it is liable to color certain solu- 
tions, particularly alkaline ones, yellow. 
Such paper trequently contains also a 
considerable amount of chlorides, calcizm 
carbonate, and iron salts, all of which 
are liable to pass into solution. For ana- 
lytical work, particularly in ignition proc- 
esses, a Swedish filter paper of very fine 
quality is necessary; such filter papers, 
in the course of preparation, are washed 
with hydrofluoric and bydrochlorie acids 
and by this means are rendered practica! 
ly free from mineral impurities, and yield, 
on ignition, a very minute quantity of 


ash, 
‘The suitability of filter paper for ordi- 
nary pharmaceutical purposes may be de- 
termined by the application of a few sim- 
ple tests, Distilled water which has been 
passed through the paper should leave no 
residue on evaporation, showing that the 
paper contains no soluble mineral sub 
stances, Similarly diluted hydrochloric 
acid, after passing throngh. the filler pa- 
per, should give none of the reactions of 
the’alkaline earths, while the paper should 
not blacken with ammonium sulphide, 
proving the absence of many of the met: 
ala; nor should it be colored by a solu- 
tion of salicylic acid, which would indi- 
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cate the presence of iron. 

Methods of Folding Filtering Papers— 
Filtering paper is sold cut into circles of 
varying diameter, and since these circles 
merely require doubling for use, they are 
much more convenient than the square 
sheets of paper, which must be trimmed 
after folding. Plain filters are made by 
doubling the circle of paper in half to 
form a semicircle, and then folding it 
again in half, so as to form a triangle, 
with a convex base. This, when apened 
out (Fig. 1), should fit exactly to the 
sides of a properly constructed funnel, 
the sides of which should be inclined at 
an angle of °. A filter paper folded 
in this way is good enough for many pur- 


Fig. 1 


poses, but it has the disadvantage of pre- 
senting three thicknesses of paper to one- 
half of the funnel and only one thickness 
to the other half 

The “plaited filter” affords a means of 
furthering rapid filtration, and at the 
same time it overcomes the objection of 
the unequal distribution of the paper on 
the sides of the funnel. 

While, assuming that 
the funnel used has plain and not fluted 
sides, the tion will not proceed with 
as much rapidity, since the sides of the 


paper will fit closely to the glass, 
c%, 
Z 
, 
e 
" B ) 
Fig. 2 

The method of 


folding a plaited filter canbe best ex- 
plained by the help of diagrams. ‘The 
circle of paper must first be folded twice 
as directed for the plain filter, but hav- 
ing made the crease (Fig. 3), the pa- 
per is opened out again into a semi-cir- 
cular form. It is next folded so that 
DB lies over the crease DC, and DA is 
likewise made to lie over DC. This oper- 
ation will produce the creases DE and 
DF (as in Fig. 2). Next, DB must_be 
folded over to DE and also over to DF, 
and in the same way DA must be folded 
over to DF and DE. In this way, when 
the paper is flattened out, it will be 
marked by seven creases, radiating from 
the center, D (as shown’ in Fig, 3), and 
the semicircle will be divided by these 
creases into eight segments. Up to the 
present all these creases have been made 
in the same direction, and now, to com- 
plete the filler, each segment must be di- 
vided by another crease made in @ direc- 
tion opposite to those already made. To 
effect this, DR is folded back so that it 
lies under DG, on the opposite face of 
the semicircle; in other words, the new 
crease DL (Fig. 3) is in an opposite di- 
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Fig. 3 
rection to any of the other creases pre- 
gaat? made. In a similar fashion, Be 
is folded back so that it lies under DE, 
producing a new crease, DM (Fig. 8), 
which has the same direction as the crease 
DL, but is in an opposite direction to 
DG or DE. This process is repeated until 
the semicircle is divided into sixteen seg- 
ments by fifteen creases, the eight new 
creases (illustrated by dotted lines) all 
being in an opposite direction to the first 
seven creases. The paper can now be 


Fig. 4 


opened out, as shown in Fig. 4, and it 
will be found divided into thirty-two seg- 
ments, two of which, situated opposite 
to one another, have both edges in the 
same direction, and in order to prevent 
these two segments from lying flat against 
the glass when the paper is placed in a 
funnel a new crease, pointing inward, 
should be made in each segment so that 
each of these two segments is divided into 
two smaller segments, bringing the total 
up to thirty-four, When placed in a fun- 
nel the paper will not fit closely to the 
glass, and thus a free passage of the fil- 
tered liquid is possible, while at the same 
time the entire surface of the paper will 
be exposed to the liquid. 

When plaiting a filter, care should be 
taken not to crease the’ paper down to 
the extreme centcr of the circle (D), oth+ 
erwise the apex of the filter may be so 
weakened as to break with the weight 
of the liquid poured upon it. The weak- 
est part of a filter paper, whether plain 
or plaited, is always the extreme apex, 
and various suggestions have been made 
with a view to overcoming this weakness. 
One method is to dip the apex into strong 
nitric or sulphuric acid: the latter acid 
converts the paper into parchment paper, 
and thus renders it impervious to the pas- 
sage of fluids, but the former treatment 
merely toughens the fiber of the paper. 
In either case care must be taken to wash 
the filter free from all traces of acid. The 
apex of a filter may also be supported by 
a small cone made of platinum foil. or 
more simply by means of a smaller filter 
paper folded and placed in the funtel first, 
or a pledget of cotton wool may be used 
for the same purpose. When fillering 
large quantities of liquid the paper is 
sometimes supported with calico to avoid 
breakage, the cloth is usually folded up 
with the paper, the double filter being 
Resse in the funnel] in the usual way. 
[he fact that the apex of a filter paper 
is always a suurve of wealmesa has led 
to the adoption of another method of fold- 
ing filter papers. The circle of paper is, 
as usual. first folded into a semicircle. 
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Fig. 5 


Next, EB (Fig. 6) is folded over, with 
the crease in the position marked by the 
line EH; the point BE, it will be noted, 
is not the center of the circle of filter 
paper. ‘The paper is now turned completely 
over, and DA is folded over in the posi- 
tion’ marked by the line, DF, the crease, 
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DF, being, of course, in the opposite di- 
rection to the first crease, EH. When the 
paper is opened out (Fig. 5), it will fit 
into a funnel having the proper angle of 
60°, while the apex will be strengthened 
by the presence of a double thickness of 


paper. 

A liquid should never be poured in a 
sudden stream on to the apex of a filter 
paper, but should always be poured gently 
against the side of the filter, where, if 
dealing with small quantities, it may be 
conveniently directed by means of a glass 
rod (as shown in Fig. 7). In this fig- 


ure the student should note the small strip 
of paper (A) inserted between the neck 


of the flask and the funnel tube. This 
— is necessary if the end of the 
‘unnel fits closely into the receiver, in 
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order that there may be a free escape 
of air as the filtered liquid enters the 
receiver. A filter paper placed in a fun- 
nel should never reach above the rim of 
the funnel, for, if such be the case, the 
liquid will’ be sucked by capillary attrac- 
tion into the projecting edges, and there 
will be considerable loss by evaporation 
from the exposed edges. Even when the 
filter paper does not protrude over the 
rim of the funnel there is always some 
loss by evaporation, especially when the 
liquid is a particularly volatile one, and 
the room temperature is high. In order 
to lessen the loss by evaporation during 
a slow filtration, a piece of plate glass 
may be placed on the top of the funnel. 
Continuous Filtration. —It is frequently 
inconvenient for an operator to give con- 
stant attention to a filtration process, 
hence a “‘se!f-feeding” filter is of great 
service. On a small scale, the following 
simple method, illustrated in Fig. 8. 
well, An inverted Winchester quart. 
taining the unfiltered liguid, is arranged 
at such a height that the mouth of the 
bottle is in the liquid at the level at which 
it is desired to keep the funnel filled. The 
liquid in the funnel acts as a valve, and 
until air enters the bottle none of the li- 
quid will flow out, since the atmospheric 
pressure. is sufficient to support a column 
of water 32 ft. in height. As, however, 
the liquid in the funnel passes through 
the filter, it sinks in due course below the 
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level of the mouth of the bottle. Air 
will, consequently, enter, and at the same 
time a corresponding amount of the liquid 
will flow from the bottle into the funnel. 
This process will go on automatically un- 
til the bottle is empty. The method is 
similar to that adopted for obtaining a 
continuous supply of menstrum for per- 
colation, a process which has been already 
described. An arrangement which is simi- 
Jar in principle to the above has been 
adopted for the continuous washing of a 
precipitate. In Fig. 9 is shown a spe- 
cially constructed tube fitted into the neck 
of an inverted flask by means of an india- 
rubber cork. in the case of the in: 
verted Winchester, water will flow out of 


at 
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the flask at E_as soon as the level of the 
liquid in the funnel falls below the level 
of where the side tube joins the main 
tube (C), air entering the fask through 
the open side tube (D). ‘The process is 
continuous so long as any liquid remains 
in the inverted Sask. 


Fig. 9 


Asbestos Filters—In some cases, the 
turbidity of a liquid is due to the sus- 
pension in it of particles of matter so 
minute that their removal is not easily 
effected by the ordinary method of filtra- 
tion through paper. In such cases, a clear 
and bright filtrate can often be obtained 
by shaking up with the turbid liquid some 
substance by means of which the minute 
particles are entangled. and can no longer 
pass through the pores of the filtering 
medium, For this purpose, paper pulp, 
prepared from waste scraps of filter i 

er, calcium phosphate, kieselguhr, kaolin 
French chalk, magnesia, and finely shre 
ded asbestos, have all been recommend- 
ed. Whichever one of these substances 
is chosen, a small quantity of it is well 
shaken up with the liquid to be filtered 
or the filter itself is first coated by shak 
ing up a little of the filtering agent with 
water, pouring the mixture over the filter 
and allowing the latter to drain. Usually, 
with either method, the first few drops 
of the filtrate are not very clear, hence 
the first runnings should be returned to 
the filter until the filtrate is obtained 
bright. 

For rapidly filtering turbid liquids, es- 
pecially those which are cloudy from the 
presence of minute globules of essential 
oil, the “Seitz” asbestos filter has proved 
successful. The apparatus consists of a 
conical filter of fine brass-wire gauze, suit- 
ably supported. The turbid liquid is 
thoroughly shaken with a small quantity 
of finely shredded asbestos fiber, and is 
then transferred directly to the gauze fil- 
ter. With most liquids, a rapid flow of 
bright, transparent filtrate is obtained. 

Hot Filtration.—It is sometimes neces- 
eary, to filter through paper substances, 
such as fats and waxes, which are not li- 
uid at ordinary laboratory temperature. 
n stich a case, a rough and ready plan 
is to arrange the funnel over a circular 
low-power gas burner (Fig. 10), but a 
better plan is to use a hot-water jacket 
for the funnel. In Fig. 11 a funnel suit- 
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able for hot filtration on a small scale 
is illustrated. The jacket is usually con- 
structed of copper; at some point around 
the top rim there is an opening (A) 
through which water is introduced, and 
this water is kept at the desired tempera- 
ture by means of a Bunsen gas burner 
or a spirit lamp placed under the pro- 
jecting arm. In_practice. the substance 
to be filtered is first melted, and is then 
poured into the funnel, which has previ- 
ously been allowed to become properly 
heated in the copper jacket. As the heat- 
ing is continued, some of the water in 
the jacket will be lost by evaporation, 
since the opeaing, A, must not be closed 


Fig. 10 


on account of the pressure which the 
steam would produce if this were done; 
hence from time to time @ little more 
water must be poured into the jacket. 
Fig. 12 shows an improved type. 


Accelerated Filtration —The rapidity at 
which filtration is effected depends upon 
several factors, the chief of which are: 
The extent of the filtering surface, the 
viscosity of the liquid, the porosity of the 
filtering medium, and the pressure or force 
by which the liquid is impelled through 
the pores of the filter. 

In filtration as ordinarily carried out, 
the only pressure exerted is that due to 
the liquid itself resting on the filtering 
medium; but by increasing the height of 
this column of liquid the pressure is in- 
creased, and filtration ix consequently ac- 
celerated. One of the principles of hy- 
drostatics is that the thrust exerted by 
a liquid of given depth on the base of 
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the containing vessel is independent of 
the shape of the remaining portion of 
the vessel, hence the column of liquid 
need not be of equal diameter through- 
out in order to produce uniform press- 
ure. 

Acting on this principle, a simple means 
of filtering oils or other liquids has been 
suggested. A filter bag is firmly attached 
to the lower end of a long tube, while 
to the upper end of the tube is fixed a 
funnel, into which is poured the liquid 
that is required to be filtered. Under 
such conditions the pressure exerted is 
that due to the weight corresponding to 
the total height of the columa of liquid, 
and the filtrate is forced through the fil- 
ter bag and collected. Instead of a filter 
bag an ordinary inverted funnel may be 
used ; the filtering medium is tied securely 
over the broad mouth of the funnel, it 
being necessary always to support filter 
paper between layers of calico. 


Fig. 12 


A Device for Rapid Filtration. 

Glass filter rods with a hooked end set 
over the edge of the ordinary funnel, form 
a corrugated support for filter paper, 
which is unaffected by liquids likely to 


Glass Filter Rack 


be filtered through the glass funnel, and 
can he effectually cleaned with a mini- 


mum of labor. 


Percolation. 
This. is a kind of filtration, commonly 
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called “by displacement,” employed for 
extracting the essence from roots, herbs, 
seeds, barks, etc. It is effected’ in the 
folowing manner: It is first necessary 
that the articles to be acted upon should 
be ground in a drug mill to the condition 
of a coarse powder: then moisten the 
mass thoroughly with alcohol, allowing 
it to “macerate” for 12 hours in a vessel 
well covered. Next is required a hollow 
instrument of cylindrical form, having 
one end shaped like a funnel, so that it 
can be inserted in the neck of a glass 
bottle, and having inside, near the lower 
end, a partition pierced’ with numerous 
small holes, like the strainer of a French 
coffee pot, which is a simple coffee per- 
colator; in the absence of such a parti- 
tion, soft cotton, or any insoluble sub- 
stance, may be ‘substituted, and being 
placed in the inside at the lower end of 
the instrument, will answer as well as 
the strainer. This instrument jis called a 
percolator. Boullay’s filter or percolator 
is usually employed. Macerate the in- 
gredients to be acted upon, for the time 
named, introduce them into the perco- 
lator, and slightly press them upon the 
partition. Any portion of the liquid used 
in the maceration not absorbed by the 
powder should be poured upon the mass 
in the instrument, and allowed to perco- 
late. Now gradually pour into the perco- 
lator sufficient of the alcohol, or other 
liquid to be filtered, to drive before it, 
or “displace,” the liquid contained in the 
mass; the portion introduced must, in 
like manner, be “displaced” by another 
portion, and’so on till the required quan- 
tity of filtered liquor is obtained. ‘This 
extract is called a tincture. In case the 
liquor which first, passes through should 
be thick and turbid, again introduce it 
into the instrument, being very careful 
not to have the powder too coarse or 
loosely pressed, or it will permit the liquid 
to pass too quickly; and, on the other 
hand, it should not be too fine or com: 
pact, or it may offer an unnecessary re- 
sistance. Should the liquor flow too rap- 
idly, return it to the instrament, and 
close it beneath for a time, and thus per- 
mit the finer parts of the powder to sub- 
side, and cause a slower percolation. 
The first portion of liquid obtained by 
the method of displacement is always in 
a state of high concentration. In gen- 


eral, it is a simple solution of the soluble 
ingredients of the crude drug in the fluid 
employed. But sometimes the solvent, if 
compound, is resolved into i compound 
parts, and the fluid which passes, through 
it at any given time is only one of these, 
holding in solution only the most soluble 
parts of the drug. 

Thus, if diluted alcohol be poured over 
the powder of myrrh, in the cylinder of 
the percolator, the fluid whieh first drops 
into the receiver is a solution of an oily 
consistency, chiefly composed of rosin and 
yolatile oil dissolved in elcohol. In like 
manner, when the powder of galinuts is 
treated in the same way by hydrated sul- 
phurie ether, two layers of finid are ob- 
tained, one of which is a highly concen- 
trated solution of tannin in the water of 
the ether, and the other a wenk solution 
of the same principle in pure ether, In 
all cases, therefure, in which {t ts not 
otherwise directed, it is absolutely neces- 
sary to agitate the several portions of the 
liquid obtained by percolation together, 
in order to insure a product of uniform 
strength or activity. 

To illustrate the operation of displace- 
ment, and describe an excellent percola- 
tor for making perfume tinctures, we will 
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suppose that benzoin is under treatment. 
The apparatus, made wholly of glass, hav- 
ing been arranged, as shown, and a plug 


Percolator for Perfume 


of raw cotton dropped loosely at a, the 
benzoin, in coarse powder, is then poured 
into the portion, b, until it reaches the 
line, c. Alcohol, 95%, is next added until 
it rises to the line, d. As soon as the 
first portion sinks into the benzoin a fresh 
addition must be made; and thus the suc- 
ceeding relays go on. displacing those 
which precedod them withont mingling 
with them, Each stratum becomes more 
and more charged with soluble matter as 
it descends; and when it reaches the bot- 
tom of the mass, under the pressure of 
the superincumbent liquor, it runs out 
saturated. When, by successive additions 
of fresh alcohol, the benzoin under treat- 
ment has become exhausted, the liquid 
passes through the mass and falls into 
the receiver, e, as tasteless and colorlexs 
as when first poured in. ‘This indicates 
the completion of the process. 

As atmospheric pressure is an impor- 
tant element in the operation, it will not 
answer to shut it off by closing the top 
of the displacer without making some 
compensation; and, therefore, a communi- 
cation between the upper and lower ves- 
sels is established by means of a latent 
tube arrangement, f. In this manner the 
apparatus is kept close, and the evapora- 
tion of alcohol prevented, while the press- 
ure produced is distributed throughout the 
apparatus, and rendered uniform. As the 
runnings are clear, filtration is rarely 
necessary. The quantity of alcohol thus 
consumed need not be more than sufficient 
to exhaust the material; and the result- 
ing tincture must therefore be diluted to 
the proper strength. For perfumes, de- 
odorized alcohol must always be used. 

The method of displacement has the ad- 
vantage of expedition, economy, and yield- 
ing products possessing uniformity of 
strength, but it requires considerable ex- 
perience to adapt it to all substances. The 
art rests in properly packing the ingredi- 
ents in the cylinder, some svbstances re- 
quiring considerable pressure to be used, 
while others, when even lightly packed, 
scarcely permit the fluid to pass through 
them. An excellent plan, applicable to all 
substances, but especially those of a glu- 
tinous or mucilaginous nature, is to mix 
the powder with an equal bulk of well 
washed sand before rubbing it up with 
the menstruum. ‘Che coarseness of the 
powder must also be attended <0. Sub- 
stances that readily become soft and pap- 
py when wetted by the menstruxm should 
not be used so fine as those that are more 
woody and fibrous, The method of dis- 
placement answers well for the prepara- 
tion of all tinctures that are not of a 
resinous nature, and for most infusions 
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of woody and fibrous substances, as roots, 
woods, barks, leaves, seeds, insects, etc. 
It is especially udapted for the prepara. 
tion of concentrated infusions and es- 
sences, as they may thus be obtained of 
any required strength, without lo: 
quiring concentration by heat, 
so destructive to their virtues. 

When ordinary tinctures are made in 
large quantities, displacement is never 
likely to supersede maceration on account 
of any practical advantages it may pos- 
sess, If the prescribed directions be duly 
attended to, the process of maceration is 
unexceptionable. ‘The process is more sim- 
ple than the other; the mode of opera- 
tion more uniform ; it is, in fact, always 
the same: it requires less of skill and 
dexterity in conducting it; it requires less 
constant attention during its progress, 
which, in operating on large quantities, 
is a consideration ; and finally, the app 
ratus required is less complicated. When, 
however, only small quantities are to be 
made at a time, and kept in stock, the 
adoption of the process of displacement 
will often be found convenient and advan- 
tageous. It offers the means of making 
a tincture in two or three hours. which, 
by the other process, would require as 
many weeks. 


Dialysis. 

This is a process of separating sub- 
stances which do not crystallize from 
those which do, by means of a porous dia- 
phragm which sets in water. The appa- 
ratus which is used is called a @ialyzer, 
which consists of a aylinder over whose 
bottom is secured a sheet of parchment 
paper. This sets in a dish of water. ‘The 
liquid which is to be treated is placed 
in the upper dish, and the whole is put 
away for a time, when the separation will 
be found complete. This process is more 
useful in pharmacy than in the arts. 


Crystallization, 


When a body, in the act of passing 
from a liquid or gaseous to a solid state, 
arranges itself in symmetrical forms, the 
Process is termed crystallization, and the 
Parts of the body so aggregated are called 
crystals. 

By this process we can separate crys- 
tallizable from amorphous substances dis- 
solved in the same menstrua ; purify erys- 
tals from foreign and coloring matters. 
and in qualitative examinations be en- 
abled to determine the composition of bod- 
ies by a reference to the characteristics of 
figure. 

The modes of crystallization are by 
fusion, sublimation, solution and chemical 
reaction. 

Crystallization by Fusion.—Sulphur, 
lead, bismuth. tin, antimony, silver, nu- 
merous alloys, anhydrons salts, and other 
fusible substances which are unalterable 
by heat, are crystallizable by fusion. To 
this end they are melted at the lowest 
Possible temperature, and allowed to cool 
very gradually. As soon as a crust forms 
upon the top, which may be readily seen 
by the surface becoming farrowed, it must 
be pierced with a rod, and the still fluid 
portion decanted with sufficient dexterity 
to prevent it from cooling during the 
process, and at the same time from in- 
juring the crystals coating the interior of 
the vessel. The liquid matter should be 
placed so as to be free from all vibration. 
‘The greater the mass of the material, and 
the more slowly it is cooled, the more 
voluminous and better defined will be the 
crystallization. 
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Crystallization by Subdlimation—Vola- 

tile solids, as iodine, camphor, several me- 
tallic chlorides and mercurial compound: 
arsenic, benzoic acid, iodide of lead, etc., 
when heated as directed in snxblimation, 
yield vapors which, in cooling, take the 
form of crystals. 
_, Crystallization from Solution—When 
it is desired to obtain a substance in crys- 
tals it must first be liquefied, or made into 
a solution with an appropriate liquid. If, 
after making the solution, there be any 
insoluble residue, it must be separated by 
filtration; and subsequently, if the solu- 
tion is capable of decolorization by such 
means, it should be boiled with a small 
portion of clean bone or ivory black, and 
again filtered. As it is the almost univer- 
sal law that heat increases the solvent 
power of bodies, the solution should gen- 
erally be made and clarified at the boil- 
ing point, so that the excess of matter 
taken up at the high temperature may 
separate, on cooling, in the form of erys- 
tals. So long as a solution is dilute it 
yields no crystals; these latter are only 
formed when the containing liquid is 
supersaturated; or, in other words, holds 
more than it can retain; and consequent- 
ly, in diminishing the quantity of the li- 
quid by evaporation, we increase the den- 
sity of that which remains, and hence, 
upon cooling, it deposits that excess of 
the dissolved substance which it only held 
by virtue of its high temperature. Some 
instances are so easily soluble, and to 
such an unlimited extent, that their so- 
lutions form crystals immediately upon 
cooling: others, again, are taken up with 
such difficulty, even at high beats, unless 
in large bulks of liquia, that although ex- 
posed to prolonged ebullition they require 
to be evaporated in order to separate what 
has been dissolved. As the mode of evap- 
orating has an important influence upon 
the form and size of crystals, we give 
some hints as to the proper manner of 
performing it. 

Té large ond well defined crystals are 
required, the solution should be subjected 
to spontaneous evaporation, for the more 
slow and uniform the concentration the 
more regular and gradual will be the su- 
perposition of material required to make 
distinct and large crystals. A slight ad- 
dition of solution of gelatine will, in 
some instances, it is said, give the crys- 
tals the form of plates, as in the case of 
boracic acid. The solution should be re- 
moved from the fire as soon as drops, 
withdrawn by a glass rod, and deposited 
upon a watch glass or clean spatula, give 
small crystals upon cooling. If, how- 
ever, a very dense crystallization’ is re- 
quired, the concentration may be contin- 
ued until a pellicle forms upon the top, 
but then the solidified sses are con- 
fused and less brilliant. hese essays in- 
dicate that the liquid is evaporated to a 
point at which it cannot retain all of 
its soluble matter. The vessels are then 
placed aside to cool gradually and uni- 
formly, that the excess may crystallize 
out of the liquid. The temperature should 
be regular, for slight variations may alter 
the form of the crystals. 

Bodies equally soluble in cold and hot 
water, as well as those which are deli- 
quescent, require a prolonged evaporation, 
as they only crystallize from very dense 
solutions. 

When the liquid is to be converted 
wholly into solid, then the process is 
termed granulation, and is practiced by 
concentrating it to a syrupy consistency, 
removing the vessel from the fire and stir- 
ring its contents constantly until the mass 
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has cooled into granules. This mode is 
adapted for purifying pearlash and con- 
verting it into sal tartar, and also for 
graining brown sugars. 


Emulsions and Emulsifying. 


To emulsify an oil consists in rendering 
it capable of mixing with water to form 
a uniform milky fluid, by the aid of an 
intervening medium, generally saccharine 
or mucilaginous. 

Milk being the most perfect emulsion 
obtainable, the mixture of fat which 
stimulates’ this compound most closely 
must likewise be regarded as superior in 
the degree that these qualities are intensi- 
fied. ‘To be sure, an artificial emulsion 
always represents a greater percentage 
of fat than milk, and its preservation is, 
therefore, relatively easier than in that 
obtained from nature; but this fact mere- 
ly modifies the result, and does not involve 
the principle. The greater proportion of 
water in milk also favors decomposition, 
but on the other hand, the minute, per- 


haps even molecular, division of the fat 
globules renders it possible to withstand 
decomposition longer than an equally di- 
lute artificial emulsion, wherein the oil 
globules are not so thoroughly dissemi- 
nated. 

We, of course, recognize the fact that 
milk contains different animal bodies not 
present in ordinary artificial emulsions, 
which are prone to decomposition, so that 
the similarity drawn between the two is 
based more upon physical characteristics 
than their presenting any features in com- 
mon chemically. 

But it is this attempt at compromising 
its principal physical feature—fuidity— 
with permanency, which makes the prep- 
aration of an emulsion so difficult, To so 
change a fat as to render it miscible with 
water is a matter of easy execution, but 
when we attempt to embody the desirable 
feature of fluidity then we are thwarted 
by physical laws, and resort to chemical 
means as a compromise. 

Condensed milk is a striking illustra- 
tion wherein by a change of its physical 
condition, complete preservation has been 
attained much more satisfactorily than 
milk in its natural form could be pre- 
served, even with chemical means. It is 
for this reason that consistency is the 
most desirable feature to insure the per- 
manence and preservation of any emul- 
sion, natural or artificial. 

It is well known that a perfect and per- 
manent emulsion can be made with cod- 
liver oi] and malt extract, owing to the 
consistency of the preparation solely, as 
we have attempted to use the same agents 
represented in malt extract, namely, dex- 
trine and glucose, and discovered that 
as soon as the consistency was abandoned 
these agents did not possess any advan- 
tage over those usually employed for 
emulsifying fats. ‘To the albumen in milk 
has been ascribed the high degree of and 
most permanent emulsification, and there- 
fore gelatine is employed in artificial 
emulsions, with not much better success. 
however, than other agents, when sem’ 
fluid consistency is abandoned. 

We will now consider what should be 
used as emulsifying agents, and also such 
as, while largely used, are not desirable, 
for obvious reasons. 

Unfortunately, the well-worn maxim, 
so justly applied to most classes of phar- 
maceutical preparations, “The sacrifice of 
medicinal value for elegance,” has not 
been lost sight of in the prenaration of 
emulsions. Periodically, different sub- 
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stances from all the different kingdoms of 
nature have been proposed, enjoyed a 
short, fashionable stay, and then been rele- 
gated to their well merited oblivion. 

‘The vegetable gums, acacia and trag- 
acanth, have been the longest in use, and 
the first mentioned of these has probably 
answered the purpose of a reliable, cor 
venient, and at least innocuous emulsi- 
fying agent better than the majority of 
latter-day substitutes. 

The late Prof. Wm. Procter announced 
the proportion to be used of gum acacia 
to produce a perfect temporary emulsion. 
His directions were as follows: “Mix 
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intimately, in a perfectly dry mortar, the 
oil with one-half its weight of powdered 
acacia; to this add at once one-half as 
much water as the combined weight of 
oil and gum, and triturate briskly until 
the mixture has assumed the color and 
consistency of a thick cream, which pro- 
duces a crackling noise when the pestle 
is moved rapidly around the sides of the 
mortar.’ his is the emulsion proper, 
and to this can be added any amount more 
of water or other desirable vehicle or 
medicament to bring the finished prepa- 
ration up to the quantity prescribed. 

If perfectly made, this emulsion will 
stand any degree of dilution with watery 
mixtures: in fact, its quality is proved 
when, by a large addition of water, the 
oil globules will not separate or aggre- 
gate at the top of the liquid. 

Practice has demonstrated that the 
proportion of gum can be varied accord- 
ing to the nature of the oil employed, 
but the constant relation between the wa- 
ter used for the emulsion proper, and 
the mixture of oil and gum, must be 
scrupulously adhered to as insuring in- 
fallible results, 

Fixed oils rich in gum, per se, as co- 
paiba, castor oil, ete., do’ not require as 
large an amount of gum as cod-liver oil, 
while in the case of ethereal oils, for in- 
stance, oi] of turpentine, an equal amount 
of gum, or weight for weight, is neces- 
sary. To prepare an emulsion from tur- 
pentine not unfrequently presents dithi- 
culties, and so much the more is this to 
be guarded against, as it is a powerful 
remedy, and if presented in a merely me- 
chanical mixture will prove irritating, and 
perhaps engender serious consequences. 

But then, if by careful observance of 
this method we can obtain a perfect emul- 
sion, what more is desired? Although 
this emulsion is perfect, it is not perma- 
nent, and to circumvent this negative fea- 
ture is the problem for solution. 

While we have not discovered any 
means or process whereby this problem 
can be solved, yet we have found agents 
capable of preventing this separation in 
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a great degree, being guided in their se- 
lection by a knowledge of the constitu- 
ents which are most favorable to this 
separation and those that are not. 

An emulsion should be palpable, and 
for this reason it is always sought to 
make it sweet by the introduction of cane 
sugar or glycerine. These two agents are 
the cause of the most dissatisfaction with 
emulsions. Sugar, owing to its affinity 
for water, and density, fav separation 
very rapidly, precipitating while the emul- 
sified oi] forms a compact, creamy and 
gradually diminishing stratum at the top 
of the vessel. Glycerine, probably from 
the same causes, and its incompatibility 
with fixed oils, behaves in a similar man- 
ner, and for these reasons these otherwise 
desirable vehicles cannot be represented 
in an emulsion when permanence is to be 
obtained. 

As no other agents present. themselves 
for fulfilling the sweet object in view, we 
have been in the habit of preparing emul- 
sions without attempting to make them 
sweet, and, we believe, without detracting 
from ‘their palatability, while enhancing 
their appearance. 

Now, then, let us consider what agent 
will favor the homogeneity of the emul- 
sion; that prevent separation or pre- 
cipitation, ring in mind that the pren- 
aration must not be changed physically 
or chemically, 

Gelatine has been used with some sat~ 
isfaction, as it retards the separation fi 
a considerable length of time: in fact, it 
answers the purpose so well that for the 
extemporaneous preparing of emulsions it 
leaves nothing to be desired. But in com- 
mon with other agents used for this pur- 
pose, it gradually loses its power of pre- 
serving the homogeneity of an emulsion, 
and eventually the separation and decom 
position, so called, alluded to above, take 
place. 

‘The proportion of gelatine employed is 
about 40 gr. to 1 pt. of the emulsion; it 
should be dissolved in the water, and add- 
ed at any time of the operation. By in- 
creasing this amount so that a jelly is 
formed of the emulsion, a perfectly pe! 
manent and stable prepuration is obtained. 
But this result is obtained because the 
posaical character of the emulsion has 

in changed—fluidity abandoned for con- 
sistency. Unhappily, we cannot take ad- 
vantage of this condition, and therefore 
“consistency is not a jewel” pbarmaceu- 
tically. 
Chemical agents such as change the 
character of an emulsion by saponifying 
the oil, have been largely advocated, and 
to the employment of this class of sub- 
stances is principally due the elegance and 
esha of ready-made emulsions, 

at this is attained at the sacrifice of 
medicinal value of the preparation we 
have no doubt, but medical authorities 
have also demonstrated it to be a ques- 
tionable, procedure to chemically change 
the constitution of a fat intended for in- 
ternal administration by what should be 
a simple pharmaceutical process—emul- 
sification—and now condemn the use of 
alkalies with balsams and rosins. Co- 
paiba is no more exhibited with solution 
of potash, and alkalies are generally con- 
ceded as operating to break up the sen- 
sitive electronegative princi) of ros- 
ins, upon which their m ‘inal value 
chiefly depends. Animal fat, and espe- 
cially cod-liver oil, when rendered alka- 
line, undoubtedly sniffers decomposition in 
those very constituents to which its su- 
pees digestibility is due, and thus what 
as been gained on one hand is more than 
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lost on the other. The saponification 
which has been produced by the use of 
the alkali renders the preparation very 
prone to rancidity if exposed to the air, 
and even when Freshly made it possesses 
inferior palatability; but then this has 
been of secondary importance to homo- 
geneity or clegant appearance. 
Vv 
IGNITION 

Substances frequently require to be ig- 
nited to redness, either as the sole proc- 
ess of their Preparation, or as a prelimi- 
nary step to subsequent operations. 


Ignition of Filters, 

In analyses, the filters containing the 
insoluble or precipitated substances which 
are to he estimated are ignited or “burned 
olf.” to expel carhonaveons and, volati 
matters, before being weighed. The im- 


Heating Porcelain Crucible 


plements for this purpose are porcelain 
or platinum crucibles, either having their 
appropriate application. 

As it is necessary that the filter should 
be wholly or partially dry, it must be 
carefully removed from the funnel, so as 
not to Jose a particle of its contents, coi 
pressed between the folds of bibulous pa- 
per, and, further, dried in a capsule over 
a sand or water bath, or in a drying 
stove (desiccation), at a temperature of 
about 200° F., or less. ‘The dried filter 
is then to be transferred to the crucible, 
which has been previously weighed. The 
transfer mast be made without the loss 
of the least particle, and for this purpose 
the crucible may be placed upon a sheet 
of glazed white paper, so that any parti- 
cles that accidentally fall may be pre- 
served. The filter should be placed in the 
crucible with its apex upwards, after hav- 
ing been freed as much as possible from 
the adherent precipitate by gently rubbing 
the sides together between the thumb and 
forefinger. ‘The force used for this pur- 
pose must not he sufficient to abrade the 
paper, otherwise the matter wi!l reach the 
fingers, and a loss thus be occasioned by 
adherence. 

When substances are to be ignited for 
the determination of their hyzroscopic. 
volatile. or organic matter, the heat of the 
lamp should be gradually applied without 
the blast. and, for the former purpose. 
only to the production of a dull red heat. 
In these instances. the crucible should be 
weighed first, so that the loss sustained 
by a given weight of its contents during 
ignition, may be ascertained in one weigh- 
ing merely by subtracting the weight of 
the crucible ‘and contents after ignition 
from the combined weight of the two be- 
fore the same process. The loss gives the 
amount of the volatile matter. 

In analyses of coals, the moisture can 
be determined by heating the crucible ina 
hot sand bath, or very gently over a low 
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flame. After the loss thus occasioned is 
determined by weighing, the amount of 
carbon may be ascertained by subjecting 
the erueible and contents to a much higher 
eat. 

When the substances are to be exposed 
to heat, the crucible and contents must 


Gas Crucible Furnace with Air Blast. 


likewise be weighed separately before 
nition. The loss of weight gives the 
amount of volatile matrer driven off. The 
ignited ‘matter can then be removed from 
the crucible by hot water alone or acidu- 
lated. 

Scoriae may be removed from platinum 
crucibles by covering them with a paste 
of borax and carbonate of soda, heating 
them to redness, and when cold, dissolving 
out the saline matter with boiling water. 
A repetition of the process is necessary 
to brighten the crucible perfectly if it had 
been very dirty. One of our engravings 
represets an assaying plant of gas fur- 
naces as arranged by Walter Lu Brour. 


Assayer’s Plant of Gas Furnaces. 
‘The furnace to the right is for roasting, 
the middle is for crucible fusions, and to 
the left is one for scorification and cupel- 
lation. 


Gas Crucible Furnace Without Blast. 
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Fusion. 

Fusion is a process of liquefying solid 
bodies by heat without a solvent, such as 
wax melting. Gas melting arrangements 
as shown are recommended. With this 
apparatus a sound 2-oz. ingot of gold or 
silver can be molded in 2 min. A crucible 
of molded carbon is supported by a sheet- 
iron slide or plate which is clamped to an 
ingot mold by a clamp which swivels in 
the U-shaped cast-iron stand. The metal 
to be melted is placed in the crucible, and 
the flame of the blowpipe directed on it 
until it is perfectly fused. The whole is 
then tilted over by means of the upright 
handle at the back of the mold. The 
waste heat serves to make the ingot mould 
hot. No flux should be used with the 
carbon crucibles, 

‘The plate mold will cast an ingot 1% 
x1% 83-16 in. thick; wire mold, 3-16 
x3-16 x 2%, in. lon: 

For melting up to 2 oz. of gold or sil- 
ver rapidly, withont the use of a furpace. 
In this arrangement the two parts of the 
ingot mold slide on each other, to enable 
ingots of any width to be cast, and the 
blowpipe is part of the rocking stand. 


Ingot Casting Arrangement. 


Carbon Crucible. 
When the metal is melted in the shallow 
crucible of molded carbon, till the whole 
apparatus over so as to fill the ingot 
mold. 
Calcination. 

The separation (in a dry way) of vola- 
tile from fixed matter, by heat, is termed 
calcination. The process is applicable: 

To the expulsion of water from salts, 
minerals, coals and other substances. 

To the expulsion of carbonic acid from 
certain carbonates. 

To the expulsion of arsenic and sulphur 
from cobalt, nickel and other sulphur- 
etted compounds. 

To the expulsion of bituminous matter 
from coals, and certain minerals and ores. 

To the ignition of quartz and silicious 
minerals to promote their disintegration. 

For the purpose of expelling the com: 
bined water of argillaceous minerals, and 
of thus rendering them more obstinate to 
the solvent action of acids and reagents. 

If the substance under process is or- 
ganic, its calcination in a close vessel by 
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a medium heat usually effects only partial 
decomposition, the gaseous matter gener- 
ated escaping through interstices and the 
fixed components remaining with a por- 
tion of unaltered carbon. Performe in 
this manner, the process takes the name 
of coking, familiar instances of which are 
the formation of coke by distilling coal 
in closed retorts, the manufacture of char- 
coal from wood, and of bone black from 
bones. 

By increasing the temperature and ad- 
mitting the air, the whole of the alterable 
and volatile matter is expelled, the fixed 
matter remaining as ashes, The process 
is then styled incineration, and in this 
way the coke, charcoal and .ivory black, 
obtained as above directed, may be en- 
tirely reduced to their incombustible por- 
tions or ashes. 

Calcination is effected in platinum 
spoons or crucibles, in delicate experi- 
ments, over a spirit lamp; but in large 
operations a furnace is required, and the 
containing vessels are crucibles of either 
metal or earthenware, according to the 
nature of the substance to be heated, 
though the latter are often unsuitable for 
temperatures above a red heat. 

When the operation is finished, the 
crucible should be taken from the fre and 
allowed to cool gradually, The cover is 
then to be lifted off and the contents 
taken out with a spatula, and the portions 
adhering to the sides removed with a 
feather. 

If the substance undergoing calcination 
is fusible, it is necessary when quantities 
are to be ascertained, to weigh both the 
crucible and contents before ignition, so 
that the amount of volatile matter driven 
off may be expressed by the weight lost 
in heabing. Water alone or acidulated, 
with the aid of heat, generally removes 
the calcined matter from the crucible, 

A body decripitating by heat should be 
powdered before being subjected to the 
process of calcination, and the tempera- 
ture should be raised slowly and gradual- 
ly, otherwise when the crucible is not 
covered, a loss may result from the ejec- 
tion of particles. 

To avoid contact with the generated 
vapors or with the atmosphere, which to 
some substances act as reducing agents, 
the crucible shonld in such cases be 
covered, and if tightly luted perforated 
with one or more small holes for the es- 
cape of vapor. 

Roasting (as the term is generally 
used) is a kind of caleination to which 
many ores are submitted before their final 
reduction to the metallic state, for the 
purpose of expelling ingredients which 
would either delay that process or be in- 
jurious to the metal when extracted. In 
this way water, carbonic acid, sulphur, 
seleniun ji nd sometimes other 
substance ven off from the ores 
containing them. The term is aiso applied 
to other processes, among the most im- 
portant of which is thac of the exposure 
to heat and air by which metals become 
altered in composition. Thus, copper be- 
comes oxidized, and antimony and arsenic 
acidified by union with oxygen. 

Roasting is always effected in broad, 
shallow open vessels, so that the air may 
have free access; and in order to promote 
the absorption of oxygen or the escape 
of the volatile substances, the surface of 
the body to be heated should be increased 
by previous pulverization, and it should 
be constantly stirred during the operation 
so as to present as many points of con- 
tact as possible. The most suitable ves- 
sel is a baked earthenware saucer or cap- 
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sule placed in a mutile or upon the bars 
of a calcining furnace. Sometimes a 
crucible is used, and then the position of 
the vessel in the furnace should be slight- 
ly inclined on one side. In either case 
the vessels should be heated to dull red- 
ness previous to receiving their charge. 


Deflagration. 


That specics of roasting termed defia- 
gration is effected by rapidly heating the 
substance to be oxidized, together with 
some additional body as an oxidizing 
agent, as a nitrate or chlorate for in- 
stance. The powdered mixture is added 
portionwise to the crucible previously 
heated, and maintained at redness during 
the operation. The vivid and sudden com- 
bustion which ensues modifies the com- 
position of the original substance and in- 
creases its amount of oxygen at the ex- 
pense of the addendum. Thus, for in- 
stance, sulphuret of arsenic is deflagrated 
with niter to produce arseniate of pi 
tassa, titanium and certain other metals 
to be transformed into oxides. 

Deflagration is also used as a means of 
detecting the presence of nitric or chloric 
acids. For this purpose the suspected 
substance is to be heated with cyanide of 
potassium, in a small platinum spoon. 
If deflagration ensues it is a test of the 
presence of one of them, or a compound 
of one of them. 

The crucibles may be of clay or metal, 
according to the nature of the substances 
to be heated. The roasting of substances 
for the expulsion of organic matter may 
be effected in platinum vessels, provided 
the heat is not caried sufficiently high to 
produce fusion of the substance being 
Toasted. 

‘The heat must, at first, be very grad- 
ually applied, and at no’ time be made 
great enough to fuse or agglutinate the 
material, otherwise the process will have 
to be suspended in order to repulverize 
the matter. Proper care at the com- 
mencement will obviate the necessity, of 
this additional trouble. When the beat 
has been cautiously raised to redness and 
all liability of fusion is over, the fire may 
be urged to the production of a yeilowish 
red or even white heat, so that the ex- 
pulsion of volatile matter may be com- 
plete. 

Roasting operations which disengage 
deleterious or disagreeable fumes should 
be carried on in the open air or under a 
hood, and when the volatile matters are 
valuable they may be condensed as di- 
rected in Distillation and Sublimation, 


Decrepitation. 

This frequently occurs and occasions 
loss by ejections of particles of the .mix- 
ture, owing to the sudden vaporization 
of the water of crystallization, which in 
finding vent scatters the confining sub- 
stances with a crackling noise. To pre- 
vent this loss, the crucible should be 
loosely covered until decrepitation ceases. 


Reduction. 

This operation is employed for the 
separation of metallic bases from any 
bodies with which they are combined: 
but is generaly confined to the extraction 
from an oxide—that being the kind of 
combination most commonly met with. 
The combined action of heat and certain 
reagents is required to effect this result, 
the temperature varying with the nature 
of the substance to be reduced. 

The most usual reducing agents are 
charcoal and hydrogen gas. Tallow, oil 
and rosin are sometimes used, but being 
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easily decomposed they are dissipated be- 
fore entire reduction has occurred. Sugar 
and starch are also occasionally employed. 
We shall, however, confine our remarks 
to the two principal articles. 


Reduction by Charcoal. 

Charcoal is used for this purpose in 
two ways. either in powder and directly 
mixed with the substance, or as a lining 
coat to the crucible in which the reduction 
is accomplished. The first mode is ob- 
jectionable, because the excess of coal 
which is required to be used interferes 
with the agglomeration of the particles 
of reduced metal. Whenever it is adopted, 
the quantity of coal dust to be added, 
which must be sutficient to transform all 
the oxygen of the oxide into carbonic 
acid, can be determined by calculation. 
This amobnt is then mixed thoroughly 
with the oxide previously powdered, and 
is transferred to a crucible, taking care 
to place the charge in the center and to 
cover the contents with a layer of the 
dust. The whole is then to be subjected 
to the heat of a furnace, assisted if 
necessary by a blast. The reduction in 
this way, the most convenient for large 
quantities, is rapid and complete, but the 
ereralie residue is often mixed with coal 
just. 


Incineration. 

This is a process of henting organic 
substances with air until all the carbon 
is apenas the product sought being the 
ash. 


Carhonization. 

This is a process calling for the heating 
of organic substances without exposure to 
the air until all the volatile products are 
given off and the residue remains as a 
kind uf charcoal, Bone black is a guud 
example. 


Sublimation. 

When simple compound bodies which 
are either wholly or in part capable of 
assuming the aeriform state are subjected 
to heat, they or their most volatile con- 
stituents, upon reaching the required tem- 
perature, rise in the form of vapor. If 
these vapors, in their transit, are inter- 
cepted by a surface of a lower tempera- 
ture, they condense and take a solid or 
Kiquid form, according to their uature. If 
the product is a solid, it is termed subli- 
mate, and the process by which it is ob- 
tained is sublimation. If it is liquid or 
gas, it takes the name of distillate, and 
the operation which yields it that of dis- 
tillation, 

Both of these processes are indispensa- 
bly useful in chemistry, for they afford 
the facility of taking advantage of the 
unequal volatility of bodies for their sep- 
aration. 

As instances of sublimation, we have 
calomel and corrosive sublimate made by 
heating equivalent proportions of sulphate 
of mercury and comon salt; benzoic acid 
evolved from the gum; pure indigo from 
the commercial article. and camphor from 
the erude material. Iodine is sublimed to 
free it from impurities: biniodide of mer- 
cury to convert it into crystals; naph- 
thaline to free it from empyreumatic 
matter, and succinic acid to separate 
water. 


Specific Gravity. 

_ The specific weight of a substance is 
its weight in comparison with weights of 
similar bulks of other substances. This 
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comparative heaviness of solids and their rate of contraction and expansion. parative bulk of equal weights, while 
liquids is conventionally expressed in re- While, then, specific weizht—or, conyen- specific gravity is the comparative weight 
lation to water; they ‘are considered as tionally, specific gravity—is truly the of eqnal bulks. 


being lighter or heavier than water. Thus, comparative weight of equal bulks, the The standard of comparison for gases 
1, the numbers which in America commonly was formerly air, but is now usually hy- 
of represent specific gravities are the com- drogen. 
parative weights of equal bulks at 15° Specific (rarity of Solids Lighter than 
(59° F.), water being taken as unity. a This is obtained in’ a manner 


true weight of the body is its similar to that for solids heavier than wa- 
in air plus the weight of an equal — ter; but the light body is sunk be help of 1 

ir, and minus the weight of a piece of heavy metal, the bulk of the water 
moreover, by generally accepted agree- bulk of air equal to the bulk of brass or which the latter displaces being deducted 
ment, the weight of similar volumes at L other weights emplo: or, in other from the bulk displaced by both; the re- 
C. (59° F.), except in the ease of alcohol words, its weight in vacuo uninfluenced mainder is the weight of a bulk of water 
whirh are at present taken by the buoyancy of the air; but such a equal to the bulk of the light body. For 
(G0? I), to maintain con: correction of the weight of a body is instance, a piece of wood weighing 12 
sistency with the United States laws and — seldom necessary, or. indeed, desirable. grams (or grains) is tied to a piece of 
regulations; for the weight of a definite Density is sometimes lnnroperiy regarded metal weighing 22 grams, the loss or 
roliune of avy substance will vary accord- as synonymous with special gravity. It weight of the metal in water having been 
ing to temperature, becoming heavier is true that the density of a body. is in previously found tobe 3 grams. The two, 
when cooled and lighter when heated, dif- exact proportion to its specific gravity. weighing 34 grams, are now immersed, 
ferent bodies (gases excepted) differing in but the former is more correctly the com- and the loss in weight found to be 26 
grams. But of this loss 3 grams have 


000, as heay wei 
water). ‘I'he specilie weight of substanc bulk of 


SPECIFIC GRAVITY, heen proved to be due to the buoyant ac- 
. Paes F “ tion of the water on the lead; the re- 

Tables showing a comparison of the degrees of Baums, Cartier, and Beck's Areometers, with maining 23, therefore, represent the same 
specific gravity degrees. effect on the wond ; 23 and 12, therefore, 
- — — ————~—— represent the weights of equal bulks of 
Por Liquids Lighter than Water, For Liquids Heavier than Water. water and wood. “As 23 are to 12, so is 


1 to 5217. Or, shortly, as before, divide 
the weight in air by the weight’ of an 
equal bulk of water; .5217 is the specific 
gravity of the wood.” Another specimen 
of wood may be found to be three-fourths 
.750) the weight of water, and others 
heavier. Cork varies from ‘100 to .300, 
The specific gravity of # very minute 
quantity of a heavy or light substance 
may be ascertained by noting the specific 
gravitly of a fluid in which it, being in- 
soluble, neither sinks nor switns, or by 
immersing it in a weighed piece of par- 
affine whose specific gravity is known, 
noting the specific gravity of the whole, 


Degrees of Degrees of 

Cartier. | Beck. Baume, 
Cartier. ec foun 
Sp 


Cartier, 
Heck. 


—S 


entcene tts. 


gravity bottle of known capacity, and fill 
up wtih water, taking care that the sub- 
stance is thoroughly wetted; again weigh. 
From the combined weights of water and 
substance subtract amount due to the sub- 
stance; the residue is the weight of water. 
Subtract this weight of water from the 
quantity which the bottle normally con- 
tains; the residue is the amount of water 
displaced by the substance. Having thus 
obtained the weights of equal bulks of 
water and substance, a rule-of-three sum 
shows the relation of the weight of the 
substance to 1 part of water—the specific 
gravity. 

Or suspend a cup, a short tube, or 
bucket from a shortened balance-pan ; {m- 
merse in water; counterpoise; place the 
weighed powder in the cup, and proceed 
as directed for taking the specific gravity 
of a solid in a mass. 


Specifie Gravity of Solids Soluble in 
Warer.—Weigh a piece of sugar, or other 
substance soluble in water: suspend it 
from a balance in the usual manner, and 
weigh it in turpentine, benzol or petro- 
Jeum, the specilic gravity of which is 
known or has been previously determined ; 
the loss in weight is the weight of an 
equal bulk of the turpentine. “Ascertain 
the weight of an equal bulk of water by 
calculation : . 

As is the specific gravity of turpentine 
to the specific gravity of water, so is the 
observed bulk of turpentine to au equal 
bulk of water. 


The exact weights of equal bulks of 


oT oh 

} 1.060 and deducting the influence of the par: 
1 0.985 affine. 

i 0.977 Specific Gravity of Solids in Powder or 
1 0.969 Small Fragments.—Weigh the particles ; 
} 9-902 place them in a counterpoised specific: 
1 


eoosesesoosssssossssscsesesesscsescosesococes 


ecosssossscosssssssosessossossos2esescoscsessososssesssoscssosc— 


GRANDDAD'S BOOK OF CHEMISTRY 


CONTENTS 


CHAPTER I 
PRELIMINARY CONSIDERATIONS 


Intreductory—Tools « : . 3 ‘J ae? 
CHAPTER IL 
CUTTING AND BENDING OF TUBES 
Bending of Tubes—Spirals . : 5 we - 


CHAPTER UI 
JOINING TUBES 
Straight-Line Joints : (1) Lywal Tubes ; (2) Unequal Tubes; (3) 
Capillary Tuber: (4) Angle and T-piecer; (3) faternal 
Point ; (6) Joints in situ; (7) Croce Joints ; (8) Jeint on to 
Tian Glast or Different Kind of Glass Bee ie me 


23 
CHAPTER IV 
BLOWING BULBS 
(1) At the End of w Tube ; (2) Bulbs im the Middle of a Tube. 43 


CHAPTER V 
ENCLOSED WORK 
Bulb inside a Bulb and Vacuum Vessels- Dewar Flasks and Tubes 
Electrodes. 3 : : : - 3 
CHAPTER VI 


SPINNING GLASS . y 


CHAPTER VIE 
COMMERCIAL METHODS FOR LABORATORY 


GLASSWARE : : % 


Inpex ng 


ELEMENTS OF GLASS- 
BLOWING 


CHAPTER I 
PRELIMINARY CONSIDERATIONS 


Introductory. 


A moderate knowledge and experience of the operations 
of glass-blowing are of invaluable help in modern experi- 
mental work, and as its importance cannot be over- 
emphasised, it is to be regretted that it has not yet found 
a permanent place in the curriculum. This knowledge 
is very useful to the average student, as it enables him 
to set up his own apparatus and effect minor repairs. 
To the research student it becomes an absolute necessity_ 
How many times has a promising piece of research had 
to be postponed for want of some training in glass- 
blowing, and how often have inefficient substitutes and 
dodges had to be resorted to! ‘This training is still more 
important (1) to workers in out-of-the-way stations and 
laboratories ; (2) in times of political trouble, when 
supplies of ready-made apparatus are not available ; and 
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GLASS BLOWING 


(3) in modern high vacuum work where practically the 
whole of the apparatus is in glass. 

As in any other art, skill in glass-blowing is the out- 
come of long practice combined with the knowledge of 
many important practical rules to be adhered to if time 

2 


is to be saved, and a maximum of personal convenience 
and comfort for work are to be obtained. 

The standpoint adopted here not being that of the 
professional glass-blower, but of the laboratory student, 
a short description of the necessary implements will not 
be amiss. 

‘A separate steady table about 3 feet high should be 
set apart for this use, and its top surface preferably 
covered with some non-combustible material, such as 
asbestos board. It should be located in a comparatively 
dark corner of the laboratory, free from draughts and 
glaring illumination, so that the worker may always be 
able to make a proper judgment of the portion of glass 
heated, and the temperature it has attained from its 
colour.’ Since the usual professional practice is always 
to handle the longer and heavier part with the left hand, 
there should be some clear space beyond the table on 
the left-hand side of the worker. 


Tools. 


Beyond the usual bellows and blowpipe, the tools of 
the glass-blower are few and simple, since he relies more 
on his skill than on the tools to produce the desired 
results, Yet a few words about them may be of some 
advantage. The blowpipe largely used is of the Herapath 
type, and the one illustrated in Fig. 1, and obtainable of 
any dealer in scientific requisites, is provided with a 
multiplicity of adjustments, which is greatly in its favour. 
In addition to the adjustable cocks for the air and gas 
supply, it has also the different sizes of jets and the 
flexibility of a universal joint to produce the particular 
types of flame required in any direction according to 
the needs of the work in hand. In the use of this type of 
blowpipe care must be exercised to keep the air jet 
central and the external slgeve A drawn out a few milli- 


metres beyond the air nozzle to produce a quiet and hot 
blue flame. 

‘A very simple and easily made blowpipe largely used 
by glass-blowers for professional work is the one shown 
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PREFACE 


IN writing this book my aim has been to present the 
junior student as well as the inexperienced research 
worker in the laboratory with a concise and connected 
account of the systematic methods to be followed for 
success in glass-blowing. In preference to dealing with 
the details of manipulation for a number of individual 
pieces of apparatus, I have confined myself to the various 
processes classified under distinct heads, with typical 
examples illustrating them. With the help of the 
directions given under these headings, one ought to be 
able to devise a combination of some of them suited to 
one’s own individual needs and skill. In cases where 
professional methods are unsuited to the limited skill 
of the average laboratory experimenter, alternative 
methods are suggested. In order to ensure that the 
diagrams shall be explanatory of the text, they have all 
been specially prepared by myself. A few abbreviations 
have been used in them. Where a piece is to be handled 


in a particular orientation by the hands, the left and 
right are indicated by the letters L and R, and generally 
in all the diagrams the left and right hand ends corre- 
spond to the left and right hand side of the page. Where 
a tube is to be cut, this is indicated by a full line ( | ), 
while a dotted line (.....) indicates a joint. Since the 
way in which the flame is directed against the glass 
controls the shape of the zone of glass softened, it is 
indicated wherever necessary by short arrows (7). 
Skill in glass-blowing is necessarily a result of long 
practice on the right lines, and, above all, the one thing 
to be avoided is undue haste in the manipulations. 

I must thank Prof. A. W. Porter, D.Sc., F.R.S., for 
much valuable criticism in the preparation of this work 
for the press. 

H. P. W. 


University COLLEGE, 
Lonpon, January 1923. 
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A moderate knowledge and experience of the operations 
of glass-blowing are of invaluable help in modern experi- 
mental work, and as its importance cannot be over- 
emphasised, it is to be regretted that it has not yet found 
a permanent place in the curriculum. This knowledge 
is very useful to the average student, as it enables him 
to set up his own apparatus and effect minor repairs. 
To the research student it becomes an absolute necessity. 
How many times has a promising piece of research had 
to be postponed for want of some training in glass- 
blowing, and how often have inefficient substitutes and 
dodges had to be resorted to! This training is still more 
important (1) to workers in out-of-the-way stations and 
laboratories ; (2) in times of political trouble, when 
supplies of ready-made apparatus are not available ; and 
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(3) in modern high vacuum work where practically the 
whole of the apparatus is in glass. 

As in any other art, skill in glass-blowing is the out- 
come of long practice combined with the knowledge of 
many important practical rules to be adhered to if time 
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is to be saved, and a maximum of personal convenience 
and comfort for work are to be obtained. 

The standpoint adopted here not being that of the 
professional glass-blower, but of the laboratory student, 
a short description of the necessary implements will not 
be amiss. 

A separate steady table about 3 feet high should be 
set apart for this use, and its top surface preferably 
covered with some non-combustible material, such as 
asbestos board. It should be located in a comparatively 
dark corner of the laboratory, free from draughts and 
glaring illumination, so that the worker may always be 
able to make a proper judgment of the portion of glass 
heated, and the temperature it has attained from its 
colour.’ Since the usual professional practice is always 
to pandle the longer and heavier part with the left hand, 
there should be some clear space beyond the table on 
the left-hand side of the worker. 


Tools. 


Beyond the usual bellows and blowpipe, the tools of 
the glass-blower are few and simple, since he relies more 
on his skill than on the tools to produce the desired 
results. Yet a few words about them may be of some 
advantage. The blowpipe largely used is of the Herapath 
type, and the one illustrated in Fig. 1, and obtainable of 
any dealer in scientific requisites, is provided with a 
multiplicity of adjustments, which is greatly in its favour. 
In addition to the adjustable cocks for the air and gas 
supply, it has also the different sizes of jets and the 
flexibility of a universal joint to produce the particular 
types of flame required in any direction according to 
the needs of the work in hand. In the use of this type of 
blowpipe care must be exercised to keep the air jet 
central and the external seve A drawn out a few milli- 


metres beyond the air nozzle to produce a quiet and hot 
blue flame. 

A very simple and easily made blowpipe largely used 
by glass-blowers for professional work is the one shown 
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Fic. 1.—In bellows of the type A the rubber pressure chamber, 
being on the top, is readily accessible for repairs, though it 
has the drawback of exposing this sensitive portion to pieces 
of hot glass falling off the table. In the type B, though the 
pressure chamber is well protected from above, it is likely to 
be punctured by tips of glass projecting from the floor. 

in Fig. 2. It is, in fact, a double blowpipe, composed of 
a small one mounted directly on top of a large one, the 
air jets for both being ordinary glass tubes fitted through 
a cork at one end. Centering screws are provided for 
the air-jet tube; and though between the two such a 
4 

compound blowpipe is capable of dealing with any job 
that demands a quick change from a large flame to a 
small one, additional variation is also provided in the 
form of a set of air-jet tubes of different sizes, fitted with 
corks ready at hand, 

The Fletcher type of leather foot-bellows, as shown in 
Fig. 1, with air chamber of rubber protected by a net, 


ensures a fairly steady blast of air when one has got 
accustomed to its use, and hence is widely popular. 
Professionals, however, prefer the larger and more elabo- 
rate semi-automatic types, with leather chambers that 
give a longer and steadier blast, without necessitating a 
too frequent kicking with the foot, with consequent 
shake, that may result in the deformation of the work in 
the flame. In addition to the extra control it allows 
over the flame, the small pair of bellows has also the 
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great advantage of easy portability, a necessary quality 
when an elaborate piece of apparatus is being assembled 
in situ on a research table. The many forms of motor- 
driven automatic blowers combine the advantages of 
both types, and are recommended if available. 

The rest of the tools in frequent use are a small new 
triangular file, or, better, a hardened steel (glass) knife 
for cutting purposes, and a piece of arc-light carbon with 


INCHES 
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the end filed to form a cone ending in a blunt point, for 
use in enlarging the ends of narrow tubes. Professionals 
and experienced amateurs can spin glass in the flame, and 
they find very effective use for another tool made of a 
strip of stiff tapering metal sheet fixed on to a wooden 
handle as shown in Fig. 3. This type of tool is generally 
useful in three sizes as shown, and with them, the carbon 
cone can be entirely dispensed with. A few minor 
auxiliaries are also required occasionally, such as small 


corks, and short pieces of rubber tube with one end 
closed by a bit of glass rod or tube. Professionals accus- 
tomed to quantitative work are able to arrange their 
procedure in such a way as to dispense with these acces- 
sories. It may be mentioned in this connection that it 
is better to avoid their use, and follow the procedure 
Suggested later in the chapter, since thereby many 
chances of accidents leading to failures are eliminated. 

A metre length of small-bore rubber tubing forms a 
very useful auxiliary for use in blowing through when 
working a large or complicated piece in the flame, that 
cannot be conveniently taken up to the mouth for blow- 
ing. In the choice of this tube, as well as in those used 
for air and gas connections, care must be exercised to 
select tubing with thicker walls than that commonly 
used in the laboratory for gas connections, and the 
harder and springy variety of rubber that is not too 
flexible is to be preferred. 
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This is to guard against the consequences, possibly 
damaging to the work, if accidentally the tubes get 
choked or squeezed at a critical stage of the operation. 
However, should such an accident happen, its conse- 
quences would be nullified if the worker takes care to 
have always at hand a small idle flame such as a burning 
candle, so that the blowpipe may be relit without delay, 
thus preventing the consequent cooling and cracking of 
the work. Some of these minor precautions are very 
profitable in the long run, and if systematically adopted 
would eliminate a great deal of failure and disappoint- 
ment. 

The management of the blowpipe to obtain the proper 
flames for the various stages of the work is a matter of 
some importance, and the beginner will do well to 
practise a little before starting on the work. The inner 
nozzle in the blowpipe is for air, and care must be taken 


to see that it is connected properly to the air supply 
(bellows) and not by mistake to the gas supply, in which 
case the gas on lighting would be seen to burn as a small 
conical flame from the inner nozzle and not the outer as 
it should. Before the flame is lighted, the air nozzle 
should be adjusted quite central to the outer, and the 
outer sleeve pulled out so that its end is a few milli- 
metres in front of the air nozzle, as shown in Fig. 2. 
When the gas is turned full on and lighted, a large smoky 
flame results, whose size can be adjusted by the amount 
of gas let in. If a little air is now turned on it will just 
project this flame forward and yet keep it fairly large and 
bright, and such a flame is very useful for warming up 
tubes before applying the hotter flame to them, and for 
gradual cooling or annealing after the work has been 
done in a hot flame. 

When the air supply is increased still further, the 
flame becomes smaller, and turns bluish-grey in colour, 
getting very hot, since complete oxidation of the gas is 
taking place towards the tip of the flame. If the air 
nozzle is fine (1 mm. diameter), a pointed flame, Fig. 4 (B), 
of great heating power just inside the very tip is the 
result, and such a flame is very useful for local heating of 
small and narrow patches. Ifa wider nozzle and stronger 
blast are employed, a brush-shaped flame, as shown in 
Fig. 4 (D), of great heating power is the result, and is 
generally the one in use for softening larger masses of glass 
for blowing bulbs and working large joints. For average 
work an intermediate type of flame Fig. 4 (C) is obtained 
by so adjusting the air supply as to get a slightly noisy 
blue-grey flame with a small flicker of bright flame just 
at the base. The best-sized flame for average work is 
about 10 to 15 cm. long, with its largest diameter near the 
tip, equal to the diameter of the tube worked in the 
flame. By the relative adjustments of gas, air, and size 


of nozzles, the size, shape, and character of the flame can 
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be varied to a great extent ; and in general the aim should 
be to use a flame of not too noisy a character, resulting 
from too strong a blast of air. For the strongest heating, 
the work should be placed just inside the tip of the flame 
and right in the middle of it, so that the flame may 
envelop the tube and heat it all round symmetrically. 


B 


Frc. 4. 


A very little practice will teach one the relative adjust- 
ments of gas and air necessary to secure the proper type 
and size of flame, as well as the regions of it that produce 
the greatest and most uniform heating of the glass. A 
big flame of low heating power is in general obtained 
by an excess of gas and less air through a wide nozzle, 
while a fine pointed hot flame of blue colour for small 
local heating is produced by a strong blast of excess of 
air through a fine nozzle with a diminished supply of gas. 


Soft soda glass is almost universally used for blowing 
purposes in the laboratory, though the harder varieties 
of lead glass and combustion glasses, as well as the 
modern pyrex glass and quartz glass, find applications 
in high temperature work—the latter two varieties’ re- 
quiring the higher heat of the oxygas flame to fuse them. 
For general vacuum work, apparatus are generally im- 
provised out of soft soda glass, because of its easy fusi- 
bility, though it is far more sensitive to imperfect work- 
manship. Since this variety of glass softens easily in the 
flame, it is advantageous to use, wherever possible, tubes 
with comparatively thick walls and wide bore, especially 
if the worker has not sufficient skill to manipulate the 
softened glass without serious deformation. On this 
ground, tubes 5 to 10 mm. bore with walls about a 
millimetre thick are the safest to use. 

To be free from the contaminating influence of un- 
known impurities it is quite essential, especially for high 
vacuum work, to clean and dry the glass thoroughly 
before starting work on it; and in many cases it is an 
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easier plan to clean the tubes themselves first rather than 
the finished apparatus afterwards. A handful of crystals 
of potassium dichromate shaken with some concentrated 
sulphuric acid forms a very active and effective cleansing 
teagent, the acid being entirely washed out afterwards 
by a liberal use of tap water and alternate brushings 
with a swab of cotton wool to dislodge sticking dust and 
dirt. The tube is washed free of tap water with distilled 
water, and drained dry in a vertical position, the open 
ends being plugged by cotton wool to exclude dust. 


We will now proceed to discuss briefly some of the 
Principles of operation in actual glass-blowing most 
Suitable for the student in the laboratory, paying atten- 
tion at the same time to the processes adopted by the 


10 
expert to secure reliability and beauty of the finished 
product. The expert secures this symmetry of good 
work by the adoption of a systematic and calculated pro- 
cedure from the very beginning, and these are essential 
points that do not seem to have received adequate 
emphasis or attention in other works on the subject. 

The first operation is that of taking the required length 
of tubing out of the usual 6 or 8 feet lengths supplied 
by the makers, which we have already submitted to a 
thorough cleaning and drying process. The beginner 
proceeds straightaway to cut the tube with a file or 
knife, but the expert employs a method which, though 
seemingly complicated, is undeniably the best. We 
will discuss it at some length, since it is of such funda- 
mental importance. 

Uniformity of thickness all round worked glass is 
essential, since in its absence the unequal strains set up 
on cooling invariably lead to fracture. With a stationary 
flame, this uniformity can be secured only by a uniform 
rotation of the tube in the flame. This cannot be pro- 
perly done unless there is an axis round which to rotate 
the tube. Hence the expert starts his glass work by 
drawing this axis at the two ends of the piece he is going 
to work. The forming of this axis or spindle (about 
6 inches in length) is by no means as easy as it looks. In 
addition to being stiff enough to bear the weight of the 
tube, when held by its stem in the left hand, as shown in 
Fig. 5, it has also to be quite axial to the tube to permit 
a rapid rotation without undue wobbling. 

Though the rotation of the glass in the flame is effected 
by the twirling motion of the spindle between the thumb 
and forefinger of the left hand, the other end of the tube 
has to be suitably supported by the upturned forefinger 
and thumb of the right hand, and for this a spindle 
drawn out at this end of the tube is a great advantage. 

Ir 
Two such good spindles drawn out axially to the tube 
are useful also for closing or opening either end for 
blowing purposes, without having resource to corks, 
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tubes, plugs, etc., which are liable to slip out or get burnt 
at the most awkward moment. 

As a general rule, except when alternate blowing at 
either end is required in special pieces, the blowing is 
always done through the open end at the right hand side, 
while the left end is kept closed by a momentary applica- 
tion of the tip in the flame: it can be opened instant- 
aneously, when re- 
quired, by breaking 
off the extreme tip 
by a scratch. To 
be long enough for 
these purposes and 
to give a comfort- 
able hold, the spindle 
should be not less 
than 6 inches in 
length. In addition 
to enabling a rapid 
rotation of the glass 
by a small rubbing motion of the fingers, the narrowness 
of these spindles serves also to make the rise of pressure 
inside gradual while blowing, and at the same time 
accidental blowing off of glass that is too soft by a 
momentary excess pressure is less likely to occur. 

Let us consider now the expert’s way of drawing this 
all-important spindle, an operation he effects simultane- 
ously while taking out the required length of tubing for 
his work. Let us suppose this is about a foot. He 
holds the tube in his left hand, allowing its weight to 
Test on the table in a V notch cut on its edge; and 
allows the flame to soften the glass at the very end of the 


Fic. 5.—View from below. 


tube, rotation being imparted to the tube by the left 
hand fingers. When sufficiently softened, a waste piece 
of glass is stuck into this softened mass and drawn out 
to a 6-inch length, and the blob at the end melted off as 
indicated in Fig. 6 (1). This is a preliminary operation 
done simply to close this end of the tube. Incidentally it 
may be of interest to note that, though this spindle is 
fairly thick walled, it is comparatively flexible, because 
of the concavity of the shape at A in Fig. 6 (1), a thing 
to be avoided in drawing out the required length with the 
correct spindle from the other end of the tube as indicated 
below. 


T 
b--- = - - pinenes— — ~~--_] 
Fic. 6. 
The tube is now reversed, end to end, and heated at a 
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point a foot from the open upper end, until about 1 cm. 
length of the tube (in general a length equal to the 
diameter of the tube) is softened, particular care being 
taken not to get the softened portion into a screw in this 
operation. It is taken out of the flame and a puff of air 
blown in quickly through the open upper end in order to 
enlarge this softened portion to a bulb in diameter 
about one and a quarter times that of the tube. The 
two pieces are then immediately drawn apart, elongating 
this bulb to a length of about 12 inches ; meanwhile, the 
rotation of the tube is steadily kept up until the drawn- 
out stem has cooled down to rigidity. The shape obtained 
13 

by this procedure is conical, as shown at B in Fig. 6 (2), 
and though the walls are comparatively thin, the stem or 
spindle is rigid enough to take the weight of the glass 
without flexure. It is now melted off in the middle, and 
we get the required piece C with a 6-inch spindle attached 
to it atone end. While the required length has been cut 
off from the main tube by this process, we have another 
good spindle D formed already at the upper end of the 
longer tube ready for use in its turn. It will take some 
preliminary practice at this work before the spindle can 
be got quite axial, which is the primary desideratum. 
Any small residual eccentricity can easily be rectified by 
heating the spindle at B and doing a little of trial-and- 
error centering as with a lathe. Since the portions 
finally discarded as useless are only these spindles, it is 
easy to see how economical this procedure is, a factor of 
paramount importance in commercial operations. 

‘The principal operations of glass-blowing may roughly 
be classified under five distinct heads, and any complicated 
apparatus can be made by a judicious combination of a 
few of these operations. We will discuss the details of 
these operations in the next few chapters, and endeavour 
to give under each the various aspects in which the job 
may present itself. \ 


CHAPTER II 
CUTTING AND BENDING OF TUBES 


TuouGu it is advisable to dispense with the cutting of 
glass (by knife or file) and apply instead the above- 
mentioned drawing-off process, sometimes a cut has to 
be made, and this may be accomplished as follows : 

At the place where the cut is to be made—this applies 
only to thin tubes less than a centimetre in diameter—a 
fine single scratch a few millimetres long (not all round 
the tube) is made with the help of a glass knife or a new 
triangular file. This scratch being kept turned upwards 
and a force exerted as if to bend the ends of the tube 
down, the two halves are pulled apart. The tube readily 
snaps at the mark, and if.a single-scratch has been made 
at right angles to the axes of the tube a sharp square 
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cut is the result. If the tube does not snap easily, as is 
the case sometimes, the heated tip of a waste glass spindle 
of diameter less than a tenth of an inch rubbed gently 
along the scratch for a moment starts the crack, and the 
two halves may be pulled apart quite easily. In making 
a cut like this between two heavy halves, it is a wise pre- 
caution to have both the sides well supported, since the 
crack sometimes goes right round the tube instantane- 
ously, permitting the two halves to fall apart. 

For cutting tubes of a larger bore a simple procedure 
is to make a scratch, start a crack as above, and lead it 
right round carefully by the repeated applications of the 
hot point just in front of the crack. Though the small 


I 
irregularities of a cut tad ps this process disappear in 
the fire polishing, or by rubbing with carborundum 
paper, the following is the process professionally adopted 
to ensure clean square cuts ; 

A stout piece of iron wire, not less than an eighth of an 
inch in diameter and 15 inches in length, has one end 
bent round to form a smooth semicircle of a diameter 
equal to the external diameter of the tube to be cut, so 
that when this end is made red hot and applied to the 
tube it will be in contact with the glass as shown in Fig. 7. 
When the tube, after the preliminary small scratch, is laid 
horizontally on this hot wire and rapidly turned on its 
axis by the spindle, a crack flies right round the tube, 
giving a perfectly 
clean cut such as is 
required for joining 
the ends internally 
in the making of a 
liquid air Dewar 
tube of large bore. 

This method of cutting large tubes is only a particular 
aspect of the general procedure adopted in glass works 
for similar purposes, and it may be of some use to describe 
this procedure, as it is very convenient for cutting large 
bottles or other ware in the laboratory. A piece of dia- 
mond is employed to make the initial scratch, and the work 
is mounted centrally on a turn-table which is kept in slow 
rotation. A very small gas flame, not more than a tenth 
of an inch in size, suitably mounted on a stand, is adjusted 
to play against the rotating glass cylinder at the level of the 
scratch. In a few seconds a crack starting at the scratch 
flies right round the hot zone, giving a perfectly even cut. 

There are occasions when a quick cut has to be made, 
as, for example, beyond a joint that has to be reheated 
when joining on a fresh tube to the cut end. The above- 

16 
mentioned processes are too slow for this purpose. In 
such a case an efficient method is simply to draw off the 
excess length of the tube by fusing it, and then, after the 
removal of the excess glass, to blow out a hole at this 
end. The edges of this hole, when fire polished after the 
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removal of the films of glass adhering to them, give a 
fairly good square-cut end. Such an end may often be 
constricted a little, and hence may require to be enlarged 
to the full bore by the use of a charcoal cone or one of the 
spinning tools as described in a later chapter. If the 
end to be cut off is rather short and not more than a 
centimetre in diameter, an equally good—though some- 
what daring—method is to make a sharp scratch and, 
resting the diametrically opposite part of the tube on the 
edge of the table, to give a sharp forward knock on the 
bit beyond the scratch with the wooden handle of one of 
the tools. It generally knocks the bit off, giving a sharp 
square cut, in the minimum of time. 

It may happen that the cut is irregular, leaving a piece 
or two projecting out of the otherwise regular and 
square-cut end. This is specially annoying to the student, 
whose aim should be to make the end perfectly uniform 
before attempting a joint on to it. A rugged end of this 
nature can be easily made uniform by any one of the 
following methods. The Projecting pips may be ground 
off on a carborundum paper or wheel, but a much less 
complicated way is to chip away the corners by filing with 
the flat of the triangular file, the filing being done towards 
the axis of the tube, in a slanting direction. If the end of 
the tube is given a preliminary warming before the filing is 
commenced, the glass chips off readily in small fragments, 
and the chances of breaking away a huge chip and thus in- 
ceasing the irregularity is minimised to a great extent. If 
there is only a single large projecting pip, it may as readily 
be softened in the flame and judiciously drawn off at the 


17 
end of a waste spindle of glass. Similarly, a small hollow 
in the edge may as easily be filled by glass from the softened 
end of a spindle before a tube is joined on to this end. 


Bending of Tubes. 

The guiding principle in this operation to ensure a 
smooth round bend is to soften lightly a length of tube 
equal to at least three times its own diameter for a right- 
angle bend. It is then an easy enough task to be accom- 
plished in a flame wide enough for the purpose, whether 
it be a special fish-tail burner or only the blowpipe flame 
adjusted to give a large smoky flame. In the use of the 
latter, care must be taken to soften the glass uniformly 
and slowly. There are, however, two distinct ways of 
effecting this operation. The first one is practised with 
small-bore tubes of comparatively thick walls that do 
not collapse easily, when a length of tubing is lightly 
softened, enough to be gently and gradually forced to 
the required shape. This is evidently the method of 
the inexperienced. The second one is that of the pro- 
fessionals, and requires considerable skill and experience 
when attempted on tubes of thin wall and large bore. 
For anice U-bend, a length of about five times the diameter 
of the tube has to be melted down and gathered to form 
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an elongated thick bulb in the middle of the tube. After 
a strong heating the operator pulls this apart gently, at 
the same time bending the tube to the required shape and 
blowing in all the while to expand it to the diameter 
of the rest of the tube, all these operations being effected 
simultaneously before the glass loses its heat. Even 
then it may require local correction. 


Spirals. 


The making of spirals of glass tubing is a fascinating 
Part of glass work. It demands but a very limited skill 


on the part of the specathe: since the tube employed is 
usually thick walled and hence possesses considerable 
rigidity, even when softened enough to permit of easy 
bending into a spiral shape in small sections. There are 
two methods, and in both of them a large length of the 
tubing must be softened by a large bright flame. This 
must be played along the length of the tube, to ensure 
a uniform softening for the graceful bending to the curve 
required, 

The first method is a free-hand process. Requiring 
no extra mechanical assistance, it is largely used when 
slight irregularities of shape in the finished spiral are 
not of any consequence. A metre length of tube about 
3 mm. in bore, with walls not less than 1 mm. thick, is 
the average size of tube employed for the purpose. One 
end is closed by drawing a small spindle. About 15 cm. 
from this end the tube is bent sharply at right angles 
(Fig. 8 (1)) and the short limb AB serves as a handle in 
line with the axes of the spiral to be formed. The 
longer piece BC is then bent towards the operator at a 
point D by another right angle, the distance BD being 
the radius of the spiral to be formed. We are now 
ready to bend the tube from D to C as the required 
spiral, holding AB slantingly in the left hand and resting 
C lightly on the palm (upturned) of the right hand, the 
flame playing along DC, as shown in Fig. 8 (2). During 
this operation, a backwards and forwards motion of DC 
along its axis ensures the heating of a longer length than 
that covered by the large flame, and a to-and-fro semi- 
rotary motion about DC, exerted by the left hand holding 
and swinging the arm AB, ensures a fairly uniform soften- 
ing of the length of tube all round. When the length 
Db shows signs of yielding because of the softening, it is 
taken off the flame and (AB being kept vertical in the 


left hand and DC horizonta'tga clock-wise twisting force 
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End View 


End View 
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is exerted about the axes of AB, ‘The bending of the 
tube Db under this strain is aided by a counter-clock-wise 
push of DC by the right hand. This forms a short 
sector of the circular bend for the first turn of the spiral, 
as indicated in Fig. 8 (3). It is presented to the flame 
again in position (2) and a further length bg softened and 
formed into a continuation of the arc of the circle pre- 
viously formed. This operation is repeated until the 
required number of turns of the spiral have been formed. 
If the original length is found short, a fresh length may 
be joined on now and the work completed. After the 
first turn has been formed rather carefully, and made 
quite circular and axial to AB, the further turns are 
much easier, since we have only to see that the softened 
section of the tube is always bent into coincidence with 
the outline of the turn below it, when looked at axially, 
keeping of course the axial spacing between the succes- 
sive turns by a normal or radial view. The straight 
portion HC of tube (4) must always be adjusted hori- 
zontal and in plane with the turn of the spiral just formed 
out of it, so that irregularities in the axial spacing may 
not arise. The winding of the spiral in this free-hand 
fashion has the great advantage that we can always have 
a good axial as well as radial view of the shape that is 
being formed, and thus rectify immediately any tendencies 
to irregularity. 

Another free-hand process used by some experts is 
illustrated in (5), and here, instead of the spiral being 
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wound up vertically, it is wound horizontally in one con- 
tinuous operation, the softened region steadily winding 
up into a spiral and thus drawing a fresh portion of the 
tube into the flame. Since it is difficult to have a control 
over the radius of the turns everywhere from only a side 
view of it, the process is risky in practice and demands a 
higher degree of manipulative skill and eye judgment. 
21 


The second method requires mechanical aid and is 
practised when a true cylindrical shape and definite size 
are required with tubes of larger bore for the spiral. 
The tube is wound over a hollow drum of sheet iron or 
copper covered with sheet asbestos and horizontally 
pivoted with a winch handle at one end, as in Fig. 8 (6). 
If the edges of the metallic sheet forming the mandrel 
are overlapped, it can be reduced in diameter by squeezing 
it round, thus facilitating the withdrawal of the mandrel 
from the finished spiral. A bent end of the tube is tied 
to the mandrel by wire. The tube, as well as the region 
of the mandrel in the neighbourhood, is then heated by a 
large flame. As the tube softens, the winch is turned 
round slowly to wind the tube on and draw fresh portions 
into the flame. 

Another useful type is the flat spiral of Fig.8(7). This 
is easily wound by the first free-hand process, the axial 
view permitting each turn to be adjusted in plane with 
the previous one and with a uniform separation from it. 

Though not coming directly under the heading of 
this chapter, we may at this stage describe the procedures 
adopted to round or flatten the closed end of a tube. In 
either case the main principle is to remove the excess 
glass that accumulated while the tube was being closed 
by softening and drawing off the spindle. To round the 
right end of a tube A, for example, in Fig. 9 (1), heat 
it at h to draw off the spindle, when the glass will thicken 
and collapse down (2). This extra glass must be re- 
moved by repeated softening of this end and sticking the 
end of the spindle on to it and drawing it off ; the drawn 
glass being wound on to itself while it is soft. Finally, 
shape (3) is secured for the end, where the wall is com- 
paratively thin and nearly flat. After the small projecting 
pip p has been melted down, this end is softened by a 
flame (7) directed as indicated, and a gentle puff blown 


in ; the end then gets blown round like (4) and not into 
the shape (5), where it is larger than the diameter of the 
tube. If the end is to be flattened and not rounded, the 
heating is done largely on the end face alone of the tube 
by a flame (f) directed as shown, and after a gentle puff 
just enough to give the end a very slight bulge outwards 
(6), it is rubbed down flat while still soft by a few strokes 
with the flat blade of tool (4) of Fig. 3. 
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CHAPTER Ili 
JOINING TUBES 


Gass work is largely a question of joints, and the opera- 
tions of joining can be roughly classified under eight 
different heads, whose salient points, including the pre- 
cautions to be observed under each, are briefly considered 
below. The principal aim ought to be to work the 
glass at the joint so uniform in thickness with the walls 
of the tube on either side as to render the joint almost 
invisible. To achieve this end, the external diameter 
must also be made equal to that of the tube on either side 
by blowing out or drawing down. Half the trouble is 
over if the ends are cut quite square and of equal bore ; 
and the two ends must be heated quite soft and uniform 
all round before they are put together. This latter 
operation must be done carefully and without undue 
haste, care being taken that they are in proper alignment, 
and that an all-round sealing contact of glass (without any 
holes) has been established. This is readily seen when 
a puff of air is blown in immediately to expand the 
accumulation of glass at the joint. 

Since trouble is experienced at times in making a 
square cut by the usual methods, an alternative method 
is to blow out a hole after closing and rounding the end 
of the tube. Though this method is largely used, to 
get the hole of the correct size and shape (Fig. 9 (11)), is 
a matter requiring some experience. To do this, the 
closed end of the tube is rounded and then strongly 


heated with a pointed flame so as to soften a circular 
region (at the end) equal to the diameter of the required 
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hole. A strong puff blows this off into a thin kidney- 

shaped film which is readily swept away by the knife, 

leaving the open end as shown in Fig. 9 (10). The minor 
2 


irregularities of the edges of this cut disappear when the 
end is softened, and by the concentration of the greater 
heating on the one or the other of the ends to be joined 
together, the openings can be made equal and thus to 
fit each other when they are put together. 


Straight-line Joints—(1) Equal Tubes. 

Three cases of this type usually occur in practice. 
The first is the joining of two short tubes of equal or very 
nearly equal bore, a simple enough job considering that 
it permits of easy rotation about the axial spindles at 
the ends of the tubes. The joint is softened down sym- 
metrically all round, and after any small twist of the 
softened region has been carefully and immediately 
neutralised by a judicious turn of the one half relative 
to the other, it is gently blown out to form a small bulb 
as shown in Fig. 9 (12), and pulled apart (13) as the glass 
cools, so as to make the bore and thickness of glass in 
this region equal that of the tube. This operation is 
repeated over and over again until uniformity is secured 
at the joint. In cases where inconvenient lengths or 
shapes of glass or the lack of sufficient skill makes this 
plan impracticable, the beginner’s course of going round 
the joint fusing patches by patches and blowing them 
out to the level of the tubes is the obvious one to follow. 
A point to be remembered in the adoption of the latter 
procedure is to employ only a small heating flame, while 
going round the joint rather slowly, thus allowing suf- 
ficient interval for cooling down before proceeding to 
heat the diametrically opposite region. In this way 
the joint does not get out of shape in inexperienced 
hands. The joining together of thick-walled tubes of 
capillary bore requires preliminary preparation of the 
ends, and is for convenience described under the third 


heading. 
ea Ing. #6 
(2) Unequal Tubes. 


The second case is when tubes to be joined are of 
unequal bore, as in a pipette ; hence this may be called 
a pipette joint. The right end of the wider tube is 
drawn down to form a thick-walled short cone, and cut 
squarely off at a place where the thickness of wall and 
bore equal that. of the smaller tube to be joined on to it. 
If the line of joint is arranged to lie exactly at the angle 
where the two tubes meet, the joint is rendered practically 
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invisible ; and since this is of fundamental importance 
in many of the subsequent operations, the procedure to 
be followed is illustrated in detail in Fig. 10, where A 
and B are the two pieces to be joined together. After 
putting the two heated ends together, the joint is worked 
out quite uniform as explained above, the heating being 
more on the side of the wide tube to ensure less risk of 
deformation at the joint. The narrower tube should be 
maintained to be of perfectly uniform bore and thick- 
ness right up to the joint beyond which the wider 
tube starts as a sharp cone. After this shape has been 
27 

secured (3) to the well-made joint, the conical portion 
of the wider tube is softened right up to the joint (4) and 
blown out slowly into a rounded hemispherical shape, a 
slight pressing together of the two halves during the final 
stage of this operation effectively counteracting any 
tendency to draw the two halves apart (5). 


(3) Capillary Tubes. 

The third case consists in joining tubes of great in- 
equality in the thickness of the walls as well asin bore. A 
common example of this type is met with in making a 
Plucker discharge tube, where a millimetre bore capillary 
with thick walls has to be joined on to wide tubes of 
anything up to a centimetre or more in diameter. In 
such cases the end of the capillary tube has to be first 
fused and closed ; then by blowing through the other 
end a small thick-walled bulb is formed as shown in 
Fig. rr, The outer semicircle of this is strongly heated 
and blown off, leaving at this end a short conical end of 
large bore with thick walls to which a glass of any size 
could be sealed on easily by the operations explained 
above. The wider tube side of the joint should be 
finally blown out hemispherical as indicated. A simpler 
case of this kind is the joining together of two pieces of 
capillary tubing. Heating the two square-cut ends and 
putting them together is too risky to be adopted generally, 
because of the liability of the narrow ends getting choked 
on softening or when put together improperly aligned. 
The safest course is to form the widened ends as described 
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above and then join them together as a case of simple 
straight-line joint. The slightly wider bore which this 
operation is likely to leave at the joint can easily be 
eliminated, if required, by gathering up the glass on 
either side of the joint and blowing it into an elongated 
bulb of very thick walls, and then drawing it down 


28 j 
carefully to the diameter and bore of the rest of the 
tube. 

Greater obstacles are encountered in dealing with 
thermometer tubes of very fine bore, since it is very 
difficult to blow through them, and inadvisable to do so, 
because of the difficulty of removing the moisture con- 
densed inside the fine bore. The tendency of the fine 
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bore to get closed on the slightest softening can be 
effectively overcome by maintaining an air pressure 
inside while heating it, and by a careful manipulation 
this air pressure can be made to blow the bulb at the end, 
which is then drawn out into a short tube and cut to give 
the required end with large bore and thick walls. A 
very simple method of exerting the requisite pressure 
is to slip on the end of the thermometer tube a 2-inch 
29 

length of stout-walled pressure tubing as shown in Fig. 11, 
after closing the far end in the operation of drawing a 
spindle. The outer end of the rubber tube is plugged 
tightly by a bit of glass rod, and the compression of the 
enclosed air when the plug is pushed home exerts the 
requisite pressure, which may be increased still further 
by pinching the rubber tube. Professional practice differs 
from this, and is discussed at a later stage. 


(4) Angle Foints and T-pieces. 


Having got ready the pieces X and Y (Fig. 12), the first 
thing to do is to blow out a hole on the side of the tube X 


GRANDDAD'S BOOK OF CHEMISTRY 


to which the piece Y is to be joined on. This hole should 
be of a slightly conical shape projecting out from the side 
of the tube and of a bore smaller than that of Y. 
This is because on heating, while the former tends to 
enlarge, the latter tends to contract under the capillary 
forces of the softened glass. If the side of the tube is 
simply heated to a bright red spot and blown out, there is 
risk of the hole being too large and elliptical, in addition 
to being formed flush with the tube as shown in Fig. 12 (1). 
This arises from our inability to heat a round spot of 
the correct size directly on the side of the tube. The 
tight method of procedure is, first, to heat the spot to 
a dull red by a pointed flame, and then by sticking on to 
it the heated end of a waste spindle, to draw it out to a 
conical projection as in (2). The end region of this cone 
can now be heated properly to a disc of diameter less 
than the bore of Y, and blown out to give a hole of the 
proper shape and size (3). The edges of this hole as 
well as the tip of the tube Y are softened uniformly all 
round, care being taken to attain equality of bore of the 
two softened ends before they are put together, pressed 
in a little to ensure all-round sealing contact, and blown 
out slightly to expand the thick glass here. The beginner’s 
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method is to blow through Y, and go round the joint 
patch by patch, taking care not to bulge out or thin 
the glass at the joint more than is required to ensure 
uniformity with the rest of the tube. The expert, on the 
other hand, rotates the joint in the flame backwards 
and forwards by a semicircle about the middle piece Y 
held horizontally in the left hand as an axis, When the 
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joint has thus become softened uniformly all round, 
by the use of a wider flame applied mainly on the side of 
the tube joined on, it is blown out a little, the side piece 
being kept vertical, with a gentle outward pull exerted 
by the right hand. Though this is the ideal procedure to 
obtain a good joint at a single heating, beginners are 
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apt to come to trouble over it, and the following modifica- 
tion is recommended : 
Employing not too sharp a flame and holding the 
1 


middle piece horizontally ator rotating the joint round 
it, play the flame on the joint and move the work up and 
down a little so as to make the flame graze alternately 
above and below the joint, as shown in Fig. 12 (5). The 
effect is to soften the front half of the joint, which may be 
gently blown out. Then rotate it by 180° and proceed 
with the other half similarly to complete the work. The 
aim in this class of work should be to achieve a thick- 
walled joint of the shape (a) rather than a thin-walled 
rounded type (6), and to secure this the joint should be 
heated more on the side of the tube joined on, and any 
tendency to pull the pieces apart carefully guarded against. 
Before annealing and cooling the work, the deformations 
due to the tube having got bent or out of plane during the 
work must be rectified by a judicious general heating. 


(5) Internal Joint. 


The internal joint, so called because it is located at 
the place where one tube passes through the walls of 
another, is of great application in high vacuum work, 
since by its liberal use leaking and troublesome joints of 
other types can be entirely dispensed with. Two types 
of this work arise in practice according as the smaller 
tube passes through the end or side of the wider tube, 
and the job can be satisfactorily done by either of the 
processes described under each. 

In the first case, illustrated in Fig. 13, the right spindle 
of the wider tube A is melted off, and after the removal 
of the excess glass at the tip, the end is fused and blown 
to give a thick-walled hemispherical end. The central 
spot of this end is heated red and a cone pulled out as 
described above (2), and the whole of this conical projec- 
tion softened and blown out to give a hole wider than the 
tube B to be slipped in. A narrow zone in the middle of 
tube B is softened all round and blown out a little, and 


the two halves pressed together so as to form in B an en- 
largement as shown at C (4). The shape and size of this 
are of prime importance, and its angular edge should be 
quite circular and normal to the axes of the tube and of 
such a size as just to cover the hole at the end of A when 
slipped in (5). These two preparatory operations must 
be done in quick succession. Before the glass has cooled 
down, the pieces A and B are put together as in (5) 
A 
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(after warming the edges), and a pointed flame applied as 
shown (a) to fuse together the line of contact. Then the 
pieces are pressed together a little to ensure that no holes 
are left at the joint. To work the joint uniform a larger 
flame is applied to the right side of the joint (6) and the 
work proceeded with as in the case of a line joint, only 
the left edge of the flame playing against the actual joint. 
The attempt should be to make the line of contact 
narrow, uniform, and circular, and the walls on either side 
33 
thick and slightly and gracefully curved, as shown. To 
get the line of joint narrow, which is essential the 
following procedure is found to be very useful in practice : 
The hole / at the end of the tube A is first blown larger 
than the bulb C. Then by the softening down of its 
edges which get thickened in the process, the hole is 
made small enough to fit C. If the joint is now pro- 
ceeded with as before, probably because of the thickened 
edges of A coming into contact with the surface of C 
only along a very narrow line, the resulting line of joint 
is found to come out much narrower and hence better 
than usual. When the joint has been worked fine and 
smooth a broader flame is applied at cand the deforma- 
tions as well as the thick glass walls here are blown out to 
a uniform hemisphere, an action assisted by pressing 
the two halves lightly together. If the glass has been 
kept in uniform rotation during the heating as well as 
blowing, the inner portion K of B keeps fairly central and 
axial, and by a slight softening of the tube at d any small 
defect in the centering of the inner tube is readily effected 
at this stage without deforming the joint in any way, and 
then B can be brought into axial alignment with K by 
softening it at 6, A joint of this nature requires careful 
and prolonged annealing before being allowed to cool. 
A modification to this procedure has to be adopted if 
the inner piece K is heavy and will not keep fairly 
central while the joint is being worked up. But in 
general, since we soften only one side of the joint at a 
time, i.e. (b) and then (c), the cooler glass of the other 
side provides a retaining support strong enough for the 
purpose, when the inner piece K is comparatively light 
and short. In cases where the piece K is heavy, or for 
any reason requires to be finished in a particular orienta- 
tion, it is easy enough to arrange a proper support for 
this through the other end of A. A long waste spindle 
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stuck in through the left raf and fixed in by a blob of 
sealing-wax as shown (6) is recommended for beginners. 

The second case of internal joint is (1) shown in Fig. 14, 
where the downward bend of the smaller inner tube, 
in addition to its passage through the walls of the outer 
tube, adds extra complexity to the work. In such cases 
the general procedure is to have the inner and outer 
pieces (A and B) separate, and join them on either side 
of the walls of the bigger tube, blowing out the wall of 
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glass between them during the operations, and thus 
obtaining through communication, The inner tube is 
first bent (2) and cut to give the two pieces A and B, A 
good central support for the inner piece A is provided as 
described in the last section, with retaining prongs p 
and ¢ for accurate work, and the piece A slipped into 
position through the wide end of C, which is then either 
drawn down to a spindle or closed by a cork with a 
central tube for blowing. The bent end of A is arranged 
to be almost in contact wry the walls of C (3), and a 
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large spot d opposite the end of A is softened to a flat disc 
and permitted to establish all-round sealing contact with 
the end of A. After this joint is well worked by repeated 
heating and blowing, the central region d is blown off 
to give an opening on to which the piece B is sealed on as 
in making a T-piece (4). Since the heating and working 
are practically on one side of the tube alone, dangerous 
strains are likely to be set up by the opposite side 
unless the tube is periodically heated all round (as in 
the case of a large T-joint) by a large flame, and finally 
annealed and cooled with great care. 

We may now proceed to discuss the characteristics of 
three further types of joints peculiar to general vacuum 
technology. 


(6) Joints in situ. 
The first type is the one required when assembling 
together the parts of an elaborate scientific apparatus ; 
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these parts being small enough to be handled and worked 
directly in the flame. Sometimes a number of these 
pieces are available ready-made, and the operation consists 
only in making this type of joint between the pieces, 
using tactics peculiar to this work. To begin with, every 
opening except the two ends (preferably of thick walls 
and equal bore) to be joined and a third to blow through 
must be closed by corks or pieces of rubber tube plugged 
at one end. The opening to blow through must be 
fitted with a sufficiently long rubber tube ending in a 
short bit of narrow-bore glass tube serving as a mouth- 
piece and preferably arranged to open downwards and 
located beyond an intervening clamp or support, as shown 
in Fig. 15. In this way the weight of the tube or any 
accidental pull on it will neither cause a strain on the 
ends joined, nor a sharp bend choking the passage. 
Since it is not advisable to contamiriate the inner walls 


of the work by the condensation of moisture from the 
mouth it is better to interpose in the middle of this 
blowing tube a short length of glass tube containing a 
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few lumps of fused calcium chloride or other drying 
agent. Such a drying tube shown in Fig. 16 is easily 
improvised, and preserved when out of use by connecting 
the two ends by the rubber tube used for blowing, the 


corked end of this design permitting of easy refilling 

with fresh drying agent when required. Since the blow- 

pipe (and bellows) have now to go to the joint instead of 

the joint being taken to them, it is screwed out of its base 

for use as a hand blowpipe and fitted with extra lengths 
37 


of rubber tubing to permit of the free movement of the 
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flame all round the joint. The two common accidents 
resulting from the movement of the connected tubes are 
either their slipping off through an accidental pull or the 
flame going out. These two contingencies must be 
carefully guarded against, the former by secure fastenings 
of the tubes, and the latter by the provision of an idle 
flame near by to relight the flame without delay. 

The component parts are assembled on the table and 
clamped lightly so that the weight of the apparatus is 
properly supported without strain at any joint. While 
the weights of both the ends to be joined are fully taken 
by the supports on either side, at least one of the ends 
must have a freedom of motion along the axes of the tubes 
to the extent of about 1 cm., and this motion must be 
effected without bringing into operation any unbalanced 
forces. It is a wise plan to design the apparatus and its 
component parts so that this condition is easily fulfilled, 
irrespective of the ends to be joined being arranged 
horizontally or vertically, The ends to be joined having 
been properly aligned, the right end is clamped rigid and 
the left end kept half a centimetre away from the right. 
They are then softened uniformly all round by a wide 
flame waved about by the right hand, the mouthpiece 
being already in position for blowing. When the ends 
have been sufficiently softened, the free end is pushed 
(by the left hand) into sealing contact with the right end 
and the joint worked uniformly all round as a case of 
line joint, by the patch by patch method, a smaller flame 
being used. 

The beginner will find that there are many things 
apt to go wrong in this operation. While he is heating 
the ends the portion of the tube facing the flame gets 
hotter and softer, and shrinks away, as in Fig. 17 (1), 
from the capillary action of the fluid glass. If one side 


8 
gets shrunk more than the other, the shape is distorted, 
and when they are put together sealing contact all round 
the joint cannot be secured. This is likely to happen 
especially when the ends have not been well softened 
all round, and hence would not permit of being pushed 
together close enough to seal up all openings. To guard 
against this, the tubes should be carefully and uniformly 
softened all round by waving the flame as much as 
possible, and at least a quarter of a centimetre of the 
glass on both ends well softened before the tubes are 
put together. If a hole develops, notwithstanding all 
these precautions, there are two possible ways of closing 
it. The first is to heat the whole of the joint with a 
large flame, push the ends together by the reserve freedom 
of half a centimetre of motion, and see whether the hole 
gets closed. If it does, the amount of local distortion 
this operation may cause at the joint may be set right 
by judicious heating and blowing. The other remedy 
is to have (always ready at hand) a piece of waste spindle 
drawn out of the same kind of tube, and then, having 
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plugged up the hole by the sphere of glass formed on 
heating the end of this piece, to soften the joint and 
blow out the irregularity caused by this blob of glass. 
Whenever a hole like this is inadvertently caused, the 
main thing to be avoided is to soften the glass in its 
neighbourhood, since this tends only to make the hole 
larger and larger. 

In such remedial operations, since the glass gets con- 
siderably distorted at times, it cannot be worked uniform 
again without an adequate knowledge of the character- 
istics of heated glass. If, as in Fig. 17 (2) adjacent regions 
of thick and thin glass are formed, a general softening 
of the whole, followed by a blowing out, would only 
tend to make the thin region thinner still, leaving the 
thicker region scarcely affected. On the other hand, if 


9 
the region is slowly soften down to shape (3) the 
thicker region has time to get softened and can then be 
blown out after a short delay to let the thinner region 
cool; the effect is to blow out the thicker region alone, 
and thus tend towards uniformity (4). This is a con- 
sideration of prime importance regulating the type of 
heating and blowing to be adopted in general glass work, 
and we shall have to refer to it again when we come to 
blowing bulbs. Another point to be remembered in 
the use of the mouthpiece is to keep the lips open during 
the heating of a joint, as otherwise the expanding air 
i 
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inside is likely to burst through the softened region at 
the joint. In awkward situations the pointed high 
pressure gas flame burning at the tip of a glass nozzle 
a millimetre in bore may be used instead of the blow- 
pipe and bellows for effecting joints in tubes up to 
about 5 or 6 mm. in bore. 


(7) Cross Foints. 


This type of joint, rarely required and better avoided 
whenever possible, is illustrated in Fig. 18 (1), (4), and 
success in doing it is more a matter of satisfactory design 
than of difference in the working of the actual joint. 
Two tubes, A and B, having been joined on to the main 


‘o 
tube C’ as two T-pieces their ends have to be bent 
and joined together, a problem difficult to do according 
to the design (2), but easier by (3). The trouble with 
(2) arises because of the short leverage about BC, which 
gives no play to permit of the two softened ends being 
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pushed together into sealing contact. With (3), on the 
other hand, the leverage about Ce is larger, and the ends 
when pulled apart a millimetre or two can be softened 
and sprung together into sealing contact without undue 
strain on the joint at B. The joint is finished as usual, 
though at the end it must be subjected to a general 
41 

softening without any force on the arm T, and well 
annealed to relieve the joints of strains during the 
cooling and resultant contraction. Considerations based 
on this thermal contraction are also in favour of (3) 
and against (2), since the cooling of a joint at d is likely 
to strain the joints at A and B far more than one located 
at e. By such a procedure any cross-joint can be man- 
aged if the distance is sufficient to provide the requisite 
play. But where a short cross-joint (4) is required, 
trouble is experienced, and if permissible, a long tube 
may be bent back on itself as shown (5), thus providing 
a long leverage to effect the joint without strains. The 
aim in such cross-joints must be to secure always as 
large a leverage as possible, so as to minimise the resultant 
strains ; thus ensuring not only an easier process, but 
also a greater factor of safety. 


(8) Joint on to Thin Glass or Different Kind of Glass. 


This is a special type of joint often required in general 
vacuum work, where a lead has to be taken out of a thin- 
walled vessel of the nature of a bulb to be exhausted 
and sealed. The usual process is entirely out of the 
question, since the reheating of a hole blown out on 
such a thin wall tends to enlarge it considerably. In 
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such cases a blob of very hot glass is formed at the 
end of a tube or rod, and applied to the warmed surface 
at the spot where the joint is to be made as indicated 
in Fig. 19 (1). After a momentary interval to allow 
the extra heat of this blob to melt the thin wall in contact 
with it as well as cool round its edges, air is blown into 
the bulb, which operation tends to blow the blob of glass 
into a bulb on the side of the main bulb (2). If the 
glass is pulled out gradually during the blowing, this 
bulb is formed out into a conical thick-walled tube (3), 
which may be cut at the thicker place and a tube joined 
42 
on (4) without any difficulty, a comparatively fine flame 
being used if the cut is made near the bulb. The 
joint round A is perfectly uniform and thin, and hence 
likely to stand even if the glasses on either side of it 
differ slightly. Owing to this valuable property, two 
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glasses differing considerably in their composition and 
coefficients of expansion may be sealed together by the 
interposition of a graded series of one or more joints of 
this type, blown thinner than usual out of glasses having 
intermediate expansion. 


CHAPTER IV 
BLOWING BULBS 


IN general, the blowing of bulbs may be classified under 
three principal heads. 


(1) At the End of a Tube. 


The first and simplest is the blowing of bulbs at the 
end of a tube. When the required bulb is small and 
with comparatively thin walls, the spindle on one end 
is melted off and the end rounded as for a test-tube. 
A length of tube at this end not exceeding twice the bore 
of the tube is softened down in a fairly large flame, a 
slow and uniform rotation being maintained to ensure 
equal heating and softening all round. When the tube 
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has collapsed down to shape (2), it may be blown out 
gradually to the desired diameter (generally less than 
four times the bore of the tube if its walls are fairly 
thick), the glass being kept in steady rotation all the while. 
The successive stages of the operation are illustrated in 
Fig. 20. Any tendency to irregularity in the bulb (4) 
Proves inequality of heating round it, and it must be 
carefully collapsed down again by means of a large 
brush flame and blown out again when the softened glass 
shows uniform colour indicative of uniform heating. 
This operation is one of the simplest in glass-blowing, 
and even a beginner can manage to make a small bulb 
without much practice ; he may then work on a larger 
bore tube to produce a larger size bulb. The point to 


44 
be specially careful about is not to get a waist of thin 
glass just above the softened blob of glass (6), and as a 
safeguard against this it is better to blow out a little 
during the heating and form shape (5) rather than (2) 
before proceeding to the final heating and blowing out 
to full size (3). 

A good position to adopt in heating is to hold the tube 
almost vertically in a flame going up at about 45°, and 
to dip the tube gradually into the flame so that the 
extreme end is hottest and there is a minimum of heating 
at the neck. A convenient position for blowing when, 
as here, the mass of glass is small, is to have the tube point- 
ing downwards and blow gradually with an increasing 
pressure as the glass cools. 

We may discuss at this stage the shape the bulb takes 
according to the position in which it is held during the 
blowing. When the softened mass of glass is taken out 
of the flame for blowing, the air surrounding it, getting 
heated, rushes past upwards giving rise to a stream of 
cold air blowing upon it from below. If we hold the 
hot end down during the blowing, as in Fig. 20, this 
tush of cold air cools the bottom and hardens it while 
the sides and top regions are yet soft and continue to 
expand under the pressure of blowing. The effect is to 
produce a rather flattened bulb ; thicker at the bottom. 
Though this thickness at the bottom is by no means 
a disadvantage when we have to join on a tube here, 
the tendency may be counteracted by giving an extra 
heating to the end regions of the softened blob before 
starting to blow the bulb. Thus quite a good spherical 
shape can be produced by this process. On the other 
hand, if the bulb is blown with the softened glass upwards 
the tendency will be to get a rather elongated bulb thin 
at the bottom and thicker at the neck. If the tube be held 
horizontally and carefully rotated while being blown to 

45 


5 


A. 


GRANDDAD'S BOOK OF CHEMISTRY 


Waist —7] | tobeavoided 


Fic. 20. 
46 
counteract the sagging tendency of the soft glass under 
its own weight, the cooling effect of the air current is 
equal all round and the result is a better approximation 


to a spherical shape. But evidently the use of this 
position demands greater skill, though any slight want of 
alignment between the bulb and the tube can be rectified 
by a judicious heating of the neck and centering by trial 
afterwards. But all these positions for blowing have 
their special advantages and uses as helps towards 
rectifying a wrong shape or thickness of glass, and by 
experience an operator may employ all these and other 
intermediate positions to remedy a faulty shape. For 
example, if at one blowing a flat bulb with a rather thick 
bottom is obtained, to correct it, after collapsing the 
bulb, the blowing must be done with the tube pointing 
upwards, so that the flat bulb tending to get elongated 
blows out the extra thickness on top, and produces a 
spherical shape of uniform thickness. 

When the bulb is to be rather large, the procedure 
demands some skill in collecting and handling the larger 
mass of glass required to give a reasonable thickness of 
wall when blown out. A much larger flame and even a 
bigger blowpipe may be necessitated to ensure uniform 
heating of the large mass. A device used with larger 
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work is to have a heat deflector as well, so that a large 
zone of heat-between it and the flame may be secured 
to soften the glass uniformly and quickly all round. 
This heat deflector is generally a slab of brick, fireclay, or 
asbestos fixed just beyond the flame. 

There are two ways of securing the large mass of glass 
for blowing. The first method is to collect it out of 
the tube itself gradually by blowing a few small bulbs 
adjacent to each other, as in Fig. 20 (1), and collecting 
them together little by little by the combined operations 
of blowing out a little and pressing together (2). For 
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tubes of average thick walls an approximate rule is to 
collect together a length of tube equal to the diameter 
of the bulb required, and during this stage the glass 
should not be blown out larger than is required to collect 
the glass. Finally, the upper spindle that served as a 
handle is removed, the conical glass left at this end blown 
round in continuation of the thick walls of the small bulb 
of glass, and after a strong final heating, the bulb is blown 
out gradually in successive puffs to the full size. During 
the collecting of the glass, it is likely to become distorted 
a little here and there, and the hot blob before blowing 
may have differences of temperature as well as thickness 
all round it, which may lead to distortion in the finished 
bulb. In such a case it must be collapsed back again 
slowly by means of a brush flame large enough to 
envelop the bulb, with occasional puffs to retain the 
spherical shape, and after a final heating blown out 
again with the necessary correction for the distortion 
observed. 

At this stage, where we may have to correct for in- 
equalities of thickness round the equatorial parts of the 
bulb, we may consider factors of importance other than 
the position of blowing, that influence the result. Since 
we endeavour to produce uniformity by thinning down 
the thicker regions rather than the reverse, a useful 
guide is to have always the thicker and hence hotter and 
brighter region facing upwards, and thus’ sheltered 
from the cold draft from below. Thus in the rotation 
of the work during the blowing, if a momentary stop is 
made as the brighter spots come up, it tends to make the 
bulb more uniform. For the same reason, the blowing 
must be gradual and not too sudden, so that the thinner 
regions are cooled earlier and stop expanding, while the 
thicker and hotter portions continue to expand, making 
the glass uniform in thickness and symmetrical in shape. 
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In the second method, a large mass of uniformly 
collected glass, in the form of a short tube of wide bore 
with thick walls, is used for the bulb, and the tendency 
to distort the glass during the collection as well as the 
time required for it are both considerably diminished. 
As in Fig. 21, a short length of the thick-walled tube is 
drawn (1), and a narrow region in its middle softened 
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and pulled apart to give the thinner constricted waist (2). 
The two halves are severed by a cut at this waist, and 
the thick glass for two bulbs obtained at one operation, 
a procedure, adopted in the case of a pipette as well, 
that results in great economy of glass. One of these 
halves is joined on to the tube on which the bulb is 
required by a well-made pipette joint (Ref. p. 26) (3). 
The spindle S is drawn ot snd the end rounded and the 
4 


mass of glass slowly heated and formed into shape (4), 
and blown out as before. If the softening of the glass 
is carried right up to the pipette joint, and not beyond it, 
the bulb when blown will have the joint exactly at the 
neck, a position in which it is visible only on very close 
scrutiny. 


(2) Bulbs in the Middle of a Tube. 


The second type of work occurs when a bulb has to 
he blown in the middle of a tube. This is a specially 
troublesome job for the beginner, since the softening 
of the glass in the middle, combined with his lack of 
dexterity, makes continuous rotation and uniform heating 
impossible, without the softened glass in the middle 
becoming screwed ina short time. Experience in rotating 
by both hands at the same rate has to be gained by 
Practice. It is easier to do it very slowly, so that the 
eye can follow the motion and check readily any tendency 
of one half of the tube to gain on the other. During the 
heating an inclination to pull the two halves apart should 
be strongly checked, and any tendency to push them 
together slightly encouraged. When the glass has 
become fairly soft, but not much collapsed, it is taken 
off the flame and blown, the hands keeping their distance 
apart and maintaining the rotation without distorting 
the glass in any way. Small-size bulbs cam easily be 
blown like this by a single heating if a sufficient length of 
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the tube is softened by the use of a large flame. 

For the larger sizes we shall have to collect a mass of 
glass by either of the methods described in the last 
section. The adoption of the second method, employing 
a middle section of thick-walled tubing, is specially 
advisable for such work, since the production of a 
symmetrical shape is somewhat difficult, though essential 
in this work. After eecsing the pipette joint on cne 


side, the spindle on the other side is melted off, and a 
hole blown out to make the joint on this side. Though 
a presentable piece of work to serve the purpose may be 
managed without much skill, to produce a good specimen 
with a large-sized bulb, symmetrical and coaxial with 
the tubes on either side, is a matter of great experience 
and dexterity. In fact, it forms a good test of skill in 
glass-blowing, and a good exercise to acquire the skill 
is to practise blowing shape 1 of Fig. 22 into a large thin- 
walled bulb (2), centred and symmetrical about the two 
spindles. A useful guide in this practice is to have the 
two spindles well centred and coaxial with the hot glass 
before starting to blow with the glass held nearly vertical 
in the left hand, which rotates the work vigorously 
without any restraint by the upper spindle held in 
the mouth with the right hand. By the residual heat 
of the thicker corners the two spindles are pulled 
out into straight alignment before the work cools 
down. 

It may be of interest to mention at this stage the fact 
that, with a little experience, it is found easier to produce 
a symmetrical large bulb between a pair of supporting 
spindles rather than at the very end of a tube which is 
more suitable for use at the glass furnace. Hence large 
bulbs at the end of a tube are generally blown through 
the upper spindle used for the collecting together of 
the glass. After the thick piece has been attached to 
the tube forming the neck, as shown in Fig. 21 (3), 
the glass is collected into shape (6), and blown through S 
to form the bulb (5), the neck, held in the left hand, 
forming a substantial spindle to rotate the work in this 
operation. If it is too wide, then the stout spindle at 
its end is used for the purpose. The upper spindle S 
is then very carefully melted off, leaving only a very 
small pip at the bottom of the bulb indicative of its 
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existence during the blowing of the bulb. The pip 
itself, as well as the region of the bulb surrounding it, 
are softened a little for a final blowing of this region 
into uniformity with the rest of the bulb. 

Such processes are in general suitable only for moderate 
size bulbs with comparatively very thin walls. The 
blowing of such articles as a big flask or the bulbs for 
an X-ray or positive-ray tube is in general beyond the 
scope of table blowing, since it would be inconvenient 
and difficult to gather and work economically the large 
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mass of glass required to give the walls of the large bulb a 
thickness of the order of about 1 mm., to enable further 
joints to be made on to them with comparative ease. 
Such bulbs are blown directly at the glass works, where 
the requisite mass of glass can be readily gathered directly 
from the pot and blown to any size without difficulty. 
It is advisable to make the tubes (for the purposes of 
joining on to the bulb at the table) preferably out of the 
same melting at the same time, so that trouble may not 


2 
be experienced in joining she tubes to the bulb at a later 
stage in the laboratory. 

In concluding this section we may also mention a 
beginner’s device. He can easily improvise a good- 
sized bulb in the middle of a small tube by first blowing 
a large stout-walled bulb at the end of a large tube, see 
Fig. 22 (3), and then joining on to its bottom a small- 
size tube, This operation is repeated on the other side 
if necessary after the larger tube has been melted away 
close to the bulb, and the glass in the neighbourhood 
formed into continuation with the rest of the bulb by a 
careful softening of this region round the tube, and 
blowing (4). 

Joining on to the thin walls of a bulb is rather risky at 
times, and if the special procedure suggested for it earlier 
is not adopted, a useful method is to form a thicker region 
of glass locally by adding a blob of glass (5) where required, 
and spreading it out by blowing. Now, if a hole is 
blown out in the middle of this thickened patch, a 
joint can be worked here satisfactorily without intro- 
ducing any serious deformation. 
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CHAPTER V 


ENCLOSED WORK 


A Typicat work of this nature is the making of a double- 
jacketed condenser. It serves very well to illustrate the 
special feature of this class of work, namely, the process 
of working the second internal seal. The inner piece A, 
whether tubular or spiral, is got ready first, and its open 
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ends on either side slightly enlarged to form thin pro- 
truding lips. It is then slipped into the outer tube, 
one end of which has already been drawn down to a 
spindle, and then this end is also drawn out as shown in 
Fig. 23 (1), care being taken that the outer tube is rather 
too long than too short. After being softened down at 7, 
it is pulled outa little to form the thick-walled enlargement 
C (2), the object of which we shall see later. The narrow 
waist beyond it is now softened down to a smaller bore 
than the enlargement at the end of A (1), which is then 
slid into contact and the junction fused down to establish 
all-round sealing contact. It is then blown out and the 
joint worked uniform as a simple case of internal joint 
(Ref. p. 31). The bulb C is now softened and blown 
out and drawn apart to form the connecting tube d (3). 
If there is not enough glass in C to form the tube d to 
the required dimensions, the short tube so formed may 
be cut off a centimetre beyond the joint as indicated, 
and a regular tube joined on, the internal joint being 
carefully kept hot during this operation by the use of a 
large flame, and the joint partly grazed as well at times. 


Before the joint is allowed to cool, the side tube s has also 
to be joined on, and to prevent the cooling of the internal 
joint in this operation it is safer to do it quite close to 
this internal seal in the position shown rather than in the 
dotted position indicated. Further, unless the whole of 
the joint has been kept hot during the working by the 
frequent use of a large flame, it is inadvisable to try any 
annealing over a smoky flame. It is safer to let the work 
cool by itself, and rely on the annealing the joint has 
received during the working of the other joints. The 
joint on the other side is started in the same way, and when 
sealing contact has been established all round, the blowing 
has to be done through two openings on either side of 
the joint, since there is no through communication from 
one side to the other. The first puff is blown through 
S, the side less heated, and the rest through 4, the glass 
outside the joint being hotter and thus retaining the heat 
during this slight delay. The same effect can also be 
achieved by joining T and S by a rubber tubing and blow- 
ing through 4 alone, but is not recommended here for the 
reason that it will seriously interfere with the free rota- 
tion of the joint in the flame. The joining of a longer 
outer tube, as well as a side tube on the other side for the 
outflow, are. also effected immediately as before and in 
close proximity to the internal seal. This joint should 
be kept hot all the while, and cooled off after a carefully 
prolonged annealing, to ease the strains resulting from the 
fixity of the other end. The wider tube D for corks may 
also be joined on if necessary before the spindles are all 
cut off, and the edges polished in the flame to give the 
finished specimen. 

A spherical condenser is only a special case of this kind 
of work employing a sufficiently wide and short length 
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of outer tube to enclose the inner bulb. By a judicious 

blowing of the outer tube beyond the joints into a regular 
55 

hemispherical shape, with no cylindrical connecting tube 

between them, the tube form of the outer envelope dis- 
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appears, giving place to a nearly spherical shape, as shown 
in Fig. 23. 
An alternative method of doing jobs of this kind is 


to divide the outer enyélopé in two by a sharp and 
square cut, taking care not to chip off any portion of 
the edges if the method of leading the crack round by a 
hot point is used. After the inner piece is introduced, 
the two halves are put back in their original position, and 
because of the perfect and almost air-tight fit all round 
the cut, the joint can be fused together again without 
leaving any marked trace. The internal seals on either 
side are made as usual, and in case there is no lead from 
this outer envelope, a temporary lead for blowing pur- 
poses must be formed near one of the internal joints, 
though it may be sealed off after effecting the second 
seal. 


Bulb inside a Bulb and Vacuum Vessels. 


It is often a case of wonder to thdése who do not know 
the process, how a large bulb (as in a Dewar flask) got 
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inside another through the narrow neck. The process 
does not seem to have been described in any books on 
glass-blowing, though it is comparatively simple, and 
finds large application in general vacuum work. The 
usual procedure is to blow the outer bulb first (or get it 
blown from the glass works) at the end of a comparatively 
large bore tubing, and then join on to it the smaller 
piece T at the opposite end for blowing and other pur- 
poses, as in Fig. 24. At the end of another tube B that 
will readily slip through the neck of the wider tube with 
ample clearance, enough glass for the inner bulb is 
collected, and when softened down to a size that will 
easily slip through the wide neck of A, it is carefully 
introduced into the bulb through the neck and blown 
in this position (1), due care being taken that the hot 
glass does not come into contact with the outer bulb 
anywhere during the rotation of the work in blowing 
the inner bulb. Because of the outer envelope of glass 
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the inner glass remains soft much longer, and hence 
the blowing must be carefully regulated to prevent its 
being blown out into contact with the walls of the outer 
bulb. It is better to keep the outer bulb clamped for 
convenience in doing small-size work, while for the 
bigger-size bulbs an assistant’s aid is also required to 
warm up the outer bulb while the glass for the inner is 
being softened, and then to bring it up and hold it in 
position for the blowing. 


Dewar Flasks and Tubes. 


Having described the process of blowing the inner 
bulb, we may at this stage discuss the further procedure 
by which the ends of the necks are joined together to 
form a vacuum flask. The neck of the outer tube 
having been already cut square by the bent-wire method 
(see p. 15), the neck of the inner tube has to be cut 
longer by nearly double the clearance between the two 
bulbs, so that there may be enough glass to push the 
line of joint on to the outside of the neck and thus away 
from the hot or cold fluid introduced into the finished 
vacuum flask. By a wooden bar pushed through the 
back tube the neck of the inner bulb is kept pushed out 
as in Fig. 24 (3), and the edge softened and enlarged to 
a size large enough to cover the neck of the outer bulb. 
The two ends are now fused together into contact without 
holes, and the joint blown out uniform through the 
back tube T. During this blowing the tendency of 
the neck of the inner bulb to be pushed outwards as 
illustrated (Fig. 24 (5)) must be counteracted by pushing 

1 The risk of softening the neck of the outer flask in this operation, 
and causing it to stick to the inner, can be avoided by inserting a piece 
of asbestos cord round the neck of the inner flask, to keep it well 
separated from the outer flask. After effecting the enlargement, this 
separation piece can be taken out with the help of a bent wire before 
sealing the lips together. 


GRANDDAD'S BOOK OF CHEMISTRY 


58 
in a wooden rod as shown by the right hand (4). Now 
the irregularities of the joint will get blown uniform with- 


6 6 
= Ve 
——j —= 


Fic. 24. 


out the line of joint being pushed out beyond the small 
extent permissible and necessary to bring the inner bulb 
59 

concentric with the outer. Another tendency of the 
joint noted at this stage will be for it to get blown too 
round and bulging, and thus constrict the aperture at 
the neck as shown (6). This must be rectified by turning 
this softened enlargement pressed against the spinning 
tool as shown, without exerting any undue force to 
push back the bulging glass. Before annealing and 
cooling the joint, the inner bulb must be adjusted con- 
centric with the outer. The finished bulb, with the 
joint located well outside the tip of the mouth, is illustrated 
in Fig. 24 (7). 

For a cylindrical Dewar tube, two wide tubes, one 
sliding inside the other, with an all-round clearance of 
at least 2 mm., have to be drawn off with stout spindles 
at one end and the other end cut square at the right 
length by the bent-wire method. Corks provided with 
central tube have also to be got ready to close these 
open ends when required, as shown in Fig. 25 (1). 
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The spindle of the outer tube can be drawn off, the end 
rounded to perfect hemispherical shape, and the end 
tube 2 joined on to a hole pierced at this end (2). The 
inner tube being held by its spindle, its square-cut end 
is enlarged to cover the bore of the outer, and then closed 
with its cork and tube; its spindle is then drawn off 
and the end blown hemispherical. The inner tube 
when cold can be slipped into the outer, the ends in 
contact fused all round, and the joint worked uniform 
and smooth as above. The heating should be only 
right on the end face, and tendencies of the inner tube 
to project out or bulge at the neck must be rectified as 
before by the use of the stick and the spinning tool, 
as indicated in Fig. 25 (4), and explained above. 

The manufacture of Thermos flasks also belongs to 
this class of work, and is done on the same lines, excepting 
for a change in the procedire owing to the narrower 


mouth-opening required. ‘The necks of both tubes having 
been drawn out to the narrow bore and cut at the right 
length, the inner tube has its bottom rounded, and is 
slipped into the outer tube through the wider bore at 
the back as shown in Fig. 26 (1). The excess length of 
the outer tube is drawn off behind into a stout spindle, 
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and the projecting lip of the inner tube enlarged and the 

joint at the neck effected and worked uniform as before. 

The glass at the head of the spindle is blown to a hemi- 

spherical shape and the glass of the spindle itself collected 

and drawn to form the tail tube for exhaustion and sealing 

Purposes (2). 

An interesting and simple work of this class is the 
vacuum bow! illustrated in Fig. 25 (7). For this a bulb 
is blown at the end of a tube, and the outer hemisphere 
of it slowly softened down in a large brush flame to shape 
(6) and then gently sucked in, when the shape (7) results 
without further ceremony. 

In all these and like cases, where a comparatively 
heavy mass of glass has to be supported and handled in 
uniform rotation by one hand, the supporting tube T, 
or the spindle drawn for the purpose, must be sub- 
stantial and extra strong to take up the load without 
danger of fracture at a critical moment. Mechanical aid 
in the form of a support to take the weight is resorted to 
sometimes, and in general it takes two shapes. In the 
first, we have two horizontally pivoted cylindrical wooden 
rollers on a suitable stand of adjustable height, and the 
bulb resting on these rollers can be rotated easily without 
any exertion, as shown in Fig. 26 (3). In the second type, 
we have a wooden bar with a notch at one end, the other 
end being held by the right hand with the neck of the 
bulb ‘rested in, the notch, when a region beyond the 
neck is being worked as shown. But evidently this 
latter process keeps both the hands occupied, in addition 
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to providing a very fatiguing and unsteady support, and 
hence the former method is to be preferred in every way. 
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Occasions arise when a tube has to be joined on to 
the neck of a ready-made bulb, which is found too short 
for the purpose. It is difficult to keep a hold on the bulb 
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by the left hand fingers even in the smaller sizes, since the 
walls of the bulb become too hot to be handled with 
comfort. Fig. 26 (5) illustrates a contrivance I have 
often used to get over this difficulty. A ring of twisted 
copper wire S is formed and slipped over the neck of 
the flask and tied up with fine copper wire at three 
or more equidistant places, to small nails or screws on a 
wooden rod P serving as the handle. This rod has a 
large cork fitted tightly at its end, resting against the 
back of the bulb, and the surface of the cork may be 
hollowed a little to suit the curvature of the bulb, and 
thus ensure better frictional grip when the binding 
Wires are twisted and tightened up. After the bulb has 
been adjusted into axial alignment with the rod P, the 
work may be rotated steadily for effecting the joint on the 
neck or anywhere beyond it. 


Electrodes. 


The fitting of electrodes occupies a prominent place 
in glass work and peculiarly so in vacuum work, where it 
is frequently required, and that sometimes on a massive 
scale. Electrodes form a constant source of trouble 
if not fitted properly, especially if the work begins to 
reveal its leaking or cracking propensities only at a later 
stage when it is difficult and often dangerous to reheat it 
again for repair, 

In the simplest cases if a piece of fine platinum wire is 
put through a hole in the walls of the glass tube, and the 
glass well melted down on to the platinum and then 
blown out uniform, a satisfactory air-tight joint is pro- 
duced, establishing electrical connection sufficient to 
serve the purpose. But any want of equality between the 
coefficients of expansion of the glass and the platinum 
leads to cracks or leaks sooner or later, especially if the 
wire employed is thick, and henes it is the general practice 

re 
to introduce an intermediate material between the two 
in the form of an enamel, of which there are a lot of 
varieties in various colours. Ordinary colourless soft 
lead glass or the variety of blue or white enamel glass 
serves the purpose admirably, and they are available in 
the form of small sticks about a tenth of an inch in 
diameter. The resulting procedure for a simple elec- 
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trode at the end or side of a tube is illustrated in Fig. 27. 
The enamel glass is drawn into a fine rod less than a 
millimetre in diameter, and the platinum wire being 
held in the flame by a pair of pincers (very necessary in 
this work), an oval bead of the enamel glass is melted 
on to its middle and well fused in position. A small 
patch of glass on the tube is heated by a pointed flame 
and pulled out by sticking a waste spindle on to it. 
‘The tip of this conical projection is broken by a scratch 
from the knife or file and a hole smaller than the bead on 
the platinum wire is the result. The electrode is then 
introduced through this hole and held in position by 
the pincers, while the bead of enamel is fused on to 
the outer edges of this hole by a sharp flame. The 
whole of this electrode region is well fused together 
without softening an unduly large area, and care is taken 
that the platinum wire inside does not sag down and make 
a contact with the glass elsewhere. It is then blown out 
into an imperceptible hump on the tube, and the operation 
repeated to secure a symmetrical and graceful shape before 
annealing and cooling the work. 

In general it is not safe to leave the platinum wire 
sticking out and make electrical connections straight on 
to it, since it breaks easily at the joint if the wire gets 
bent this way and that a few times. Hence the usual 
practice is to loop the wire outside and embed this end 
also in the enamel at the joint, thus providing greater 
mechanical strength for the platinum loop. But this 
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66 
necessitates a greater length of platinum wire, which is 
rather costly, and hence to be very sparingly used, A 
common and simpler plan is to leave a short length of 
platinum wire projecting out straight, the electrical 
connection to it being made through a piece of fine 
copper wire twisted a few times round the glass tube, 
and then the end twisted round the platinum wire as 
shown (2). Thus all mechanical strains are taken off 
the platinum permanently, the connections being made 
always to the outer end of the copper wire twisted into 
a loop. 

For general vacuum work these simple electrodes are 
not satisfactory enough, since the unprotected state of 
the platinum wire inside limits its current-carrying 
capacity. In discharge tubes, for want of sufficient 
surface, the wire will get too hot if the discharge starts 
directly from it, and hence it must be sheathed by a 
small tube of glass and thus used only as a conductor 
to the electrode proper, having a greater mass and 
surface. Further, the marked sputtering platinum ex- 
hibits makes it unsuitable for an electrode. In this 
respect, aluminium is far superior to platinum, and its 
lightness is also greatly in its favour wherever large 
electrodes to carry heavy currents are required. In 
such cases the electrode surface. of aluminium is fitted 
on to the sheathed platinum in either of two ways. 

With small discharge tubes, where the electrode need 
not be extra heavy or large, the simplest procedure is 
to melt a bead of aluminium on to the top of the pro- 
jecting platinum wire itself as follows: A piece of 
aluminium wire about 30 cms. long and 2 mm. in dia- 
meter is kept ready for such purposes (the long length 
being simply for the sake of convenience in holding it 
comfortably when one end of it is heated). A small 
length of narrow bore-glass tubing (a waste spindle) of 
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about 2 mm. external diameter and 1 mm. bore, has a 
small length of platinum wire with a bead of enamel 
glass already furmed on it, placed at its one end as shown 
in Fig. 27 (3), with a millimetre or two of the platinum 
wire projecting out. This is held by the left hand, and 
the aluminium wire by the right, and the end of the 
aluminium wire is then melted in a rather pointed flame, 
and coated on to the projecting platinum and glass. An 
irregular bead of aluminium in metallic contact with 
the platinum is thus formed at one end of the sheath 
of glass. It is now broken off from the rest of the tube 
just opposite the bead of enamel, and by the addition 
of a further lot of enamel all round the bead, the tube 
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is sealed to the enamel at this’ end as shown (4). The 
bead of enamel should be now larger in diameter than 
the glass tube forming the sheath, and of the conical 
shape indicated in the figure. 

When a heavier electrode is desired, the usual practice 
is to employ a short length of stout aluminium rod’ or 
wire for the purpose, and in this case the platinum wire 
may be fused to one end of the aluminium wire filed 
conical, as shown in Fig. 28 (1) and (2). ‘Another method 
of effecting the joint between the two is to drill a small 
hole at the end of the aluminium rod, and after intro- 
ducing one end of the platinum wire into it, to roll the 
aluminium down tight into gripping contact on the wire. 
The bead of enamel may now be formed round the 
platinum and a close-fitting protecting tube of sufficient 
length slipped over the rod of aluminium. The bead of 
enamel is now fused into contact with the end of this 
tube to give the finished electrode element, as shown 
in Fig. 28 (1), (2), (3). 

The procedure of fusing this electrode in position has 
to be somewhat different, in so far as the electrodes have 
to be introduced into the sabe belote the end is narrowed 
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down to effect the seal. The best way is to pierce at 
the end of the tube where the electrode is desired, a 
hole larger than the largest diameter of the electrode. 
It is then slippéd in in the right direction, and the end 
of: the tube rotated horizontally and heated’; as shown, 
the hole is thus contracted down until it is just too small 
to let the end bead of enamel slip out (Fig. 27 (6)). 
The electrode is now jerked into position and kept 
horizontal by holding the projecting'end of the platinum 
wire by a pair of pincers ; in this position a sharp flame 
directed to the joint fuses it on to the outer tube. The 
joint is worked uniform as usual with alternate softening 
and blowing, care being taken in the heating to see that 
the electrode does not get bent too much out of the axial 
position. When the joint has been worked uniform 
and symmetrical, the whole of the conical end of the 
tube is softened and blown out to a hemispherical shape 
as shown in Fig, 27 (7), and annealed. , If the initial 
bead of enamel has been made conical and elongated, 
the inner glass sheath would not have any contact with 
the outer walls except through the short intermediate 
column of enamel, and at the very root of the projecting 
platinum wire there will be a tiny conical lump of enamel 
Projecting out of the hemispherical end, as shown in 
Fig. 27 (7). This latter is an advantage rather than a 
disadvantage, since it provides additional mechanical 
support to the projecting platinum. 

When still heavier electrodes are required, as with 
some types of X-ray bulbs and rectifying valves, the 
large mass of metal forming the electrode has to be given 
extra mechanical support.. The tube forming the tight- 
fitting sheath round the stem of the electrode. has its 
outer end enlarged and joined on to the walls of the outer 
tube by a well-worked internal seal, as shown in Fig. 
28 (4). The metallic lectrode is also suitably clamped 


to the glass sheath, and the connection to the short length 
of platinum, sealed in as usual, is through a spiral of thin 
copper wire. 

Another class of electrode work occurs in improvising 
an electrolysis apparatus, of which the Hoffman’s apparatus 
of Fig. 28 (5) forms a well-known example. Here two 
electrodes of platinum with leading-in wires have to be 
sealed to the side or end of two tubes. The fitting of 
the electrodes offers no difficulty, and for more than one 
reason it is better to have them at the end as shown in 
(6) rather than at the side. They are often found fitted 
on the side and projecting vertically up as shown (5), 
though there is great risk in this method—not so much 
in the making, but in actual use. By the generation of 
gas for some time, when the level of water sinks below 
one of the electrodes the current becomes interrupted 
and sparks take place between the wire and the liquid ; 
this often occurs right at the joint, with the unpleasant 
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result of a crack at the joint. If the electrode is bent 
down instead of being turned up, the interruption of 
current and spark takes place at the metal tip far away 
from the glass or joint without any serious consequences. 
The form of electrolysis apparatus shown in Fig. 28 (7) is 
specially suitable for vacuum work, where often only one 
of the gaseous products is required to be fed steadily 
into an apparatus. By the use of this modified form for 
the electrode the battery may be permanently connected 
to the apparatus, and the current is switched on or off 
automatically as the level rises or falls by the escape or 
generation of gas in excessiof the outflow. 


CHAPTER VI 
SPINNING GLASS 


THE spinning of glass consists in shaping the ends and 
other portions of glass tubes into certain conical and 
cylindrical shapes by turning the softened glass in contact 
with an angular blade of metal. This is an operation 
largely used by experts in table glass-blowing work, though 
rarely described in any book on laboratory glass-blowing. 
The significant omission is probably due to the fact that 
the spinning of glass is more a professional than an 
amateur’s type of work. But it is erroneous to think 
that it requires very great skill, and with a little practice 
a lot of work done by the amateur can be finished much 
more satisfactorily than at present. Further, the ab- 
sence of any adequate description of the process leaves 
the laboratory student entirely at a loss to know how cer- 
tain types of work, such as stop-cocks and conical ground 
joints, were ever made by a process of glass-blowing at 
the table. For this reason I propose to treat the subject 
in detail. 

The few simple tools Nos. 3, 4, 5, and 6 of Fig. 3 are 
essential for this work, and all of them may easily be 
improvised in the laboratory, the blades of the right size 
and shape being cut out of },-inch brass or copper sheet 
and fitted on to cylindrical wooden handles. When the 
blade is brought into contact with the softened glass it 
gets too hot and is liable to stick to the glass, unless it is 
Periodically rubbed over a lump of beeswax or paraffin 

72 
wax, that acts also as a lubricant. Further, since the 
glass has to be rotated backwards and forwards, while 
pressed lightly against the blade or tool, a truly centred 
strong axial spindle is an absolute necessity to produce 
circular symmetry in the worked end. 

We can best illustrate the general procedure by de- 
scribing how a trumpet enlargement is to be effected at 
the end of a glass tube. The piece of tube with the stout 
axial spindle is held in the left hand as usual, and its outer 
end softened in the flame uniformly all round, and 
most of all at the extreme tip. Tool No. 4 of Fig. 3, 
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after a preliminary warming and rubbing over the wax, 
is applied horizontally into the end of the tube by the 
right hand, and with a gentle pressure against the side 
as the glass is rotated, the tool is gradually swung round 
towards the left hand so that the enlargement is first 
formed and then gradually bent back like the mouth of a 
trumpet, as shown in Fig. 29 (1) and (2). In fact, this is 
the way in which all enlargements at the end of a tube, big 
or small, are produced, since the application of a conical 
charcoal tends to compress, thicken, and distort the glass. 
Three points have to be carefully attended to if success 
in the operation is required. The first is to have a 
gradation in the heating from the outer end inwards. 
The extreme end should be softened enough to look quite 
orange-yellow, gradually merging into the faintest red of 
the unsoftened portion of the tube. The second point 
is not to exert undue pressure in forcing the glass into 
shape. The glass must be soft enough to be gently 
pushed into shape on the merest contact with the tool. 
Thirdly, a vigorous to-and-fro rotation of the work 
against the tool must be maintained throughout the 
spinning operation until the glass sets hard. It should 
also be carefully annealed before being allowed to cool. 
A better example of this type of work is given by a 


\ 
5 
—— Se 
a <a 
8 6 


fl 1 


Fic. 29, 


GRANDDAD'S BOOK OF CHEMISTRY 422 


test-tube on foot. A tube of the form (3), Fig. 29, with 
spindles on either side, is drawn out, having an extra 
length equal to about twice the diameter of the tube with 
which to form the foot. The ends of the spindle are 
open on both sides, and if the tube beyond the portion 
required for the foot is softened down, it may be con- 
tracted and collapsed into contact as shown (4), forming 
a cylindrical short neck between the test-tube portion 
on the left and the foot on the right. By repeated heating 
at this junction and blowing in first at the left and then 
at the right end, the bottom of the tube is rounded and 
the glass for the foot collected together as for a bulb, 
care being taken to see that the cylindrical neck of solid 
glass is axial to the tube throughout the operation. The 
right spindle may now be cut off as indicated (4), or, still 
better, be blown off from it in a novel way as follows (5) : 
The neck of the spindle is thoroughly softened and quickly 
blown out through R into a thin bulb or film which may 
easily be brushed aside to give the opening at this end. 
The edges of this opening are then softened and enlarged 
to make the glass for the foot form a cone. Then, after 
a strong heating and softening of the whole of this glass, it 
is enlarged out by spinning against the tool whose point 
conveniently rests in the central hollow of this cone 
which has not been softened. The result is the shape 
indicated (6), and before the glass loses its heat it is held 
upright and stroked horizontally with a flat-bladed tool 
to make the foot quite flat and horizontal but for a dimple 
in its centre (7). If during the spinning operation the 
tool is swung round quite normal to the horizontal axes 
of the tube the edges are likely to curl up as indicated (8), 
and hence the above procedure of flattening out im- 
mediately after the spinning is to be preferred. The 
other end may now be cut square and polished to give 
the test-tube on foot. 
75 

The making of a measuring-jar or glass on foot is also 
similar, except in the order of procedure. The mouth 
of the measuring-jar with lip has first to be formed at 
the end of a tube which has its other end drawn into a 
spindle. The mouth is then fitted with cork and tube 
as shown in (1), Fig. 30, and this tube forms the spindle 
for shaping the foot at the other end. The foot itself 
has to be attached separately, since the bottom of the 
measuring-jar is required flat. For this a short length 
equal to the diameter of the tube is drawn with a spindle 
at one end, the other end being rounded and then blown 
off to give the piece A (2). The spindle at the end of the 
piece B is drawn off and the excess glass carefully removed 
as for making a flat end for the tube. This end is then 
softened and blown flat against a flat-bladed tool, Fig. 3 (1). 
Immediately after, the piece A is joined on to the back of 
the piece B as shown (3), the joint being fused very well 
together and blown first into B and then into A. The 
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right spindle may now be blown off as before, and the 
projecting short tube softened and spun out to form the 
foot as shown (4). 

Another common laboratory apparatus made by the 
process of spinning is the common thistle funnel. The 
usual method given is to blow a bulb at the end of a tube 
and then soften and blow out the outer hemisphere of it. 
This leaves the rim quite rugged even after the best of 
trimming and polishing, and the finished article of com- 
merce with its thick uniform rim is a source of mystery 
to the student who has tried making it. The real pro- 
cedure is as follows: A length of wide-bore tubing is 
joined on to the tube forming the stem (5), and about 
three-quarters of the length of the wide thick-walled tube 
blown into a stout-walled bulb of diameter equal to that 
of the funnel desired (6). The right spindle beyond the 
short thick neck is blown off, and the cylindrical neck as 
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well as the adjacent region of the bulb softened, and first 
formed conical (7) and then expanded out as indicated 
(8) by spinning. The tool is introduced first as shown 
(7) to expand the portion of the bulb to give a wider 
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neck, and then gradually swung round into position to 
spread it out as shown (8). 

After this preliminary consideration of the process of 
spinning, we may now describe the two principal opera- 
tions in vacuum technology that require the aid of the 
spinning tool. 

‘The first and simplest one is the making of ground 
joints between tubes, since a large number of these are 
used in modern work. The ends of the tubes have to 
be shaped into cones of approximately equal angles and 
then ground together with an abrasive into a tight- 
fitting contact over the whole conical surface. The first 
piece to be made is generally the outer or (female) cone, 
the procedure for which is as follows: The standard 
piece having been drawn out (1), Fig. 31, the spindles are 
recentred with extra care, and at a distance from the 
right end equal to the diameter, the tube is softened 
round by a sharp flame and pressed together to give a 
ring enlargement (2). The right spindle is now melted 
off and the hole blown out at this end enlarged. The 
whole of this end is then softened right up to the ring 
enlargement and spun out (3) slowly into a cone, the 
angle of the cone being anything between 2° to 5° and 
not more. The operation must be repeated with lesser 
heating to ensure the conical shape with a true axial 
circular section. The spinning tool used must have 
perfectly straight edges, otherwise concavity or convexity 
in the conical surface may easily be produced, and extra 
grinding will be necessitated to eliminate them. 

The other (male) half of the conical ground joint is 
started on in the same manner at the end of another 


standard piece of the sare, size, with a ring enlargement 
formed near the right end. The glass between the 
spindle and the ring enlargement is softened, collected 
together, and blown into a small thick-walled bulb, 
which, when drawn out a little, forms the conical shape 
shown (5), Fig. 31. Any tendency to form a waist in 
this conical region must be counteracted by a puff blown 
in during the drawing out of the bulb into a cone, and 
any residual convexity of such blowing is either drawn 
down or spun down by rotating the softened surface 
against the flat blade of the spinning tool. It goes with- 
out saying that the angle of this cone should be as near 
as possible equal to that of the cone already spun out, so 
that they may fit each other with a minimum of grinding. 

To those who find difficulty in the initial stages in 
making a correct judgment of this approximate equality at 
sight, the simple device of two angular templates cut out 
of a scale marked on asbestos board, or thin sheet metal, 
own at (6), may be of great assistance, the angle of 
the cones being equal to that of the template. When the 
outer cone has been spun to fit the template applied in 
it as shown, the divisions between which the cone fits 
are noted down, The blowing and drawing down of the 
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male cone is now repeated until it also makes an approxi- 
mate fit between the corresponding divisions of the 
V template. During the working it is dangerous to test 
the fit of the glass cones themselves, since they invariably 
stick and crack at the first contact. Another important 
point to be remembered in blowing and drawing the 
male cone is to have its largest and smallest external 
diameters CD and XY smaller than the corresponding 
internal dimensions of the female cone, so that the 
inner cone can advance freely into the outer to take up 
the wear of the grinding. Otherwise shoulders will be 
cut at the ends where the glasses bear against each other, 


as shown in (8), and any further grinding tends only to 
widen and distort the gap between the two. In such 
cases, if the end responsible for this action is ground 
down a millimetre or two against a flat sheet of iron with 
carborundum powder, the grinding together of the 
cones may be proceeded with, and a satisfactory joint 
obtained. It is best to adopt the first process, where this 
trouble is entirely eliminated.! The excess length of 
the inner cone is cut off after the grinding by the hot 
joint, and the outer sharp edge of the cut rounded by 
rubbing over a piece of emery or carborundum paper. 

1 To keep the male cone axial during the initial grinding, it is useful 
to have a cork of suitable size fitted on to the spindle, The spindle 
is cut off after the grinding. 

An alternative method of forming these cones is by 
spinning them in a lathe, though it is generally practised 
only in the case of large cones with thick walls, where 
greater accuracy of initial finish is essential, The tube 
is then chucked in a lathe, and held firmly and well 
centred by a sheet of rubber wrapped round it. A 
quarter-inch brass or copper rod has a cone of the 
required angle turned for some length at one end, and 
forms the spinning tool when held horizontally in the 
slide rest, with its axes parallel to its travel along the 
lathe bed. The end of the tube is heated by a blowpipe 
flame in the left hand, as the tube is rotated, and when it 
is beginning to soften the tool is gradually advanced in- 
wards by the right hand operating the slide rest. The 
end thus becomes expanded readily into an exceedingly 
uniform cone of angle equal to that of the tool. The 
lathe should be run slow to reduce the centrifugal 
action on the softened glass, and the rate of advance 
of the tool inwards adjusted to the degree of softening 
of the glass. After it has been carefully annealed to 
release the strains due to any unconscious forcing of the 


imperfectly softened glass, it may be cooled off and 
removed. 

The male cone also should be spun in immediately 
after without the tool being unclamped in any way, so 
that the two cones may be of exactly the same angle to fit 
each other with the minimum of grinding. The corre- 
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sponding tube having been chucked and centred on the 
lathe, the end is softened as before, and the tool advanced 
on to the work, with this difference, that it is now made 
to bear on the external, and not on the internal, surface 
of the tube, as shown in (10), Fig. 31. To secure this, 
the tool will have to be shifted back horizontally by a 
few millimetres before starting on the work of the inner 
cone. An exact counterpart to fit the cone already made 
is easily secured if the tool is advanced on to the work 
to the same extent so that the length of the conical 
surface is nearly the same. 

The grinding together of the cones is most quickly 
accomplished in a lathe, though the smaller sizes can 
quite easily be finished by hand work. The best abrasive 
to use is fine carborundum, since it cuts much faster 
than emery, In the use of the former abrasive, it must 
be borne in mind that the best grinding takes place when 
the cones are held against each other without undue 
pressure. In the process of grinding the two halves 
must be lifted apart frequently and put together in a 
different orientation. When a good fit has been obtained 
without the slightest wobble, indicating that the two 
conical surfaces are in contact throughout, the grinding 
may be finished with a finer abrasive to give a smoothing 
finish to the surfaces. Any slight misfit between the 
two cones resulting from the slightest differences in their 
angles may be rectified quicker in the initial stages if 
the abrasive is judiciously applied only to that end 
that is coming into premature contact. If hand grinding 
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is resorted to, a further modifying influence can be exerted 
by holding the work vertical in such a way that the larger 
particles of the abrasive fall down under gravity towards 
that end that is giving the tight fit too early. During 
the grinding the abrasive should also be periodically 
moistened with a drop of water, just enough to prevent 
the cones working dry. After the grinding is finished, 
the tubes should be thoroughly cleaned and every 
particle of even the finest abrasive removed by scrubbing 
and then washed clean before drying. This last pre- 
caution is particularly essential if the joint is to be 
greased and used for vacuum work. A great many of 
the leakages observed with such ground joints are due 
to gritty particles remaining lodged between them, and 
often they are only the remnants of the abrasive that 
have not been washed away in the cleaning. 

The second and more complicated work pertaining 
to vacuum technology is the making of glass stop-cocks. 
If any good commercial stop-cock is closely examined, 
traces of faint circular marks can be readily seen round 
the barrel and the thickened ends, indicating that they 
were made by spinning and not by a process of cutting 
out the length from the conically drawn end of a 
thick-walled ‘tube. The actual process is to form the 
centre barrel or socket portion by spinning (for which 
operation ingenious ways of handling are necessary), 
and then to join on the side tubes to holes formed on the 
side of the socket. The side tubes with conically shaped 
thick-walled ends have first to be made, since they must 
be ready at hand to be joined on as soon as the socket 
has been spun out, 

To make them, a foot-length of thick-walled quill- 
tubing is softened in the middle, and the glass pressed 
together and thickened so as to be of about the same 
external diameter, though the bore inside is reduced to 


about a third of what it wad, as shown in Fig. 32 (1). 
Before it has cooled down, a sharp scratch in the middle 
of this thickened region, followed by a brisk knock, 
severs the two halves, giving a square cut at this thickened 
region. Since this thickened end has to be heated later 
on, it should not be allowed to cool in the interval, and 
is therefore rested on a tripod stand with a spirit lamp 
flame a few centimetres below it. Such a practice is 
always used whenever thickened or worked regions have 
first to be got ready for use later on in the course of the 
work. One after another the thickened ends are softened 
at the extremity and shaped into a cone by spinning as 
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shown (2), and then put back over the spirit flame. 

To make the socket for the stop-cock, special tubes 
with thick walls (2 to 3 mm.) are used to save time in 
collecting the glass, and out of this our standard piece, 
with extra stout, well-centred spindles, is drawn out, 
as shown in Fig. 32 (3), the tubular portion in the middle 
being about 3 to 4 cm., according to the length of the 
socket required. The heating and softening of such 
thick-walled tubes should be done very gradually, and 
the whole of this thick-walled region is first blown out a 
little and drawn apart to form a conical shape. The 
right spindle on the wider side is then melted off, the 
excess glass removed, and the end blown away. This 
extreme end having been softened sharply and turned 
back a little by an act of compression against the spinning 
tool, the thickened end is formed into the triangular 
section shape by repeated spinning against the edge 
and flat of the tool. The whole of the conical barrel 
portion is now lightly softened and spun against a long 
tapering tool to finish a true conical surface inside. By 
an alternate application of a flat tool horizontally against 
the external surface, the latter also is worked quite 
conical without any convexity or concavity (6). 
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To form the other end of the socket the work has to 
be supported in a novel way on a bent temporary spindle 
which enables that end to be spun out into regular shape 
with equal ease. For this purpose, a spot on the side 
of the conical barrel where the side tube is to be joined 
on later, as well as the end of a foot-length of small size 
quill tubing, are intensely heated and stuck together to 
make a temporary joint. This tube is then bent round 
as shown (7), and adjusted to be in true axial alignment 
with the spindle on the other side. Now and hereafter, 
irrespective of the region actually softened for work, the 
whole of the socket must be kept hot by a periodical 
application of a broad brush flame, care being taken not 
to soften the joint of the bent temporary spindle in this 
operation. The work being rotated by the provisional 
spindle, the spindle on the right side may be fused and 
drawn off, and the conical thin projecting glass D left 
at this end is removed by a sharp scratch at its base 
followed by a gentle sideways knock. The small hole 
thus formed here is enlarged by spinning in the flame, 
first with a pointed pin tool, and subsequently with one 
of the tapering blade tools. The end ring is formed as 
before by compressing the softened glass and spinning 
it into shape. Any deformity in the conical shape of the 
socket at this end is also rectified by softening this end 
region and spinning it without enlarging it in any way. 
In fact, if the edge of the tool is applied flush with the 
conical portion already formed at the other end, the risk 
of such a deformation does not arise at all, and the end 
region easily makes a regular continuation of the cone 
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already formed. 

The socket being thus shaped, it remains only to 
join on the two side tubes. For this another temporary 
spindle, in the shape of a straight quill tube, is joined on 
to the diametrically opposite spot on the socket, and since 
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there is no further necessity for rotation about the axes 
of the socket, the bent temporary spindle may now be 
fused off as shown (8). The glass at the spot is carefully 
softened by a sharp flame and drawn out into a cone, 
which is then cut off as before at D, to give the small hole. 
This is enlarged with the pin tool, giving a hole with 
protruding outer lips. One of the tubes over the spirit 
flame is taken out at this stage and joined on to this hole, 
after the edges of the hole as well as the conical thickened 
end of the tube have been intensely heated, The intense 
heat softens the glass to such an extent as to make it 
flow, and the joint becomes completed without any 
further work. A little more finishing may be attempted 
with advantage by the application of a fine pointed flame 
all round the joint as shown (9), so as to make the glass 
at the surface fuse into continuity all round and flow 


GRANDDAD'S BOOK OF CHEMISTRY 426 
from the thickened end of the tube on to the barrel. 
After this joint has cooled enough to be rigid, it is re- 
versed, end for end, and the other temporary spindle 
melted off, the hole formed, and the second tube over 
the spirit flame joined on as before (10). The whole 
work must be thoroughly warmed up in a large flame 
and annealed very carefully before being allowed to 
cool, a separate annealing chamber being used in case 
a large number of stop-cocks are being made. 

When the side tubes joined on are small-bore capillary 
tubes, it is often advisable to have at hand the assistance 
of a suitably mounted pin with which to open out the 
hole at the joint, as this is likely to contract or close 
altogether during the operation of joining the tube on 
to the socket. A long thin steel wire (knitting needle) 
may be mounted vertically on a block of wood, and if the 
hole has been choked up, the joint, after being strongly 
heated and softened, may be plunged straight on over the 
wire as shown, Fig. 33 (1),and momentarily pressed down 


to re-form the hole. If only a widening of the hole is 
required, the short bent conical end of a steel wire on 
a handle may be applied momentarily, as shown in 
Fig. 33 (2), from the inside through the wide end of the 
socket, the joint having been thoroughly softened before 
and after to relieve all strains introduced in this process. 

The inner piece or plug of the stop-cock may be 
solid or hollow, and the process of making them differs 
accordingly, 

The solid plug is the easier to make, especially on a 
commercial scale, when it may simply be squeezed to the 
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approximate size and shape in a mould by the glass- 
maker himself. It is also easily made in the laboratory 
out of glass rod worked into the approximate size in 
the flame, though the impossibility of enlarging a con- 
stricted portion by blowing necessitates a certain degree 
of skill and judgment in getting the piece into shape by a 
process of pressing together and pulling apart of the 
softened glass. 

For the cross-bar or handle a small-size glass rod is 
drawn off with spindles as in Fig. 34 (1). It is then 
softened and constricted in the middle by pulling apart (2), 
and by a judicious series of softenings and drawings apart 
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shaped into (3), and then bent to the shape of the left 
half of (6), the horizontal spindle P being centred about 
the centre C of the cross-arm. For the barrel or plug 
portion enough glass out of a thicker glass rod is first 
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collected into shape (4) and then carefully drawn out to 
shape (5), a template being used as suggested before to 
get it of the approximate size and angle to fit the socket. 
The left spindle of this piece having been fused off 
beyond a short neck, the cross-arm and the barrel are 
fused together as shown at (6), the glass being heated and 


6: 

softened almost white before being put together to effect 
the joint. Since the joint permits of easy rotation about 
the spindles P and P’, the joint is thoroughly fused into 
contact all round in a pointed flame. The spindle P’ on 
the right may now be melted off at the right length, and 
the end of the plug fused and compressed flat. The 
whole of the plug must be heated to redness and annealed 
to release all strains. When it has cooléd, the bent 
supporting spindle P may be fused off at , giving the 
finished blank for the solid stopper. 

The stopper can now be ground in the socket with 
carborundum powder as before, until a good fit without 
any wobble is obtained. The position for the hole is now 
marked on opposite sides and the hole itself drilled half- 
way through from each side until they meet in the 
centre (7). The drilling is most conveniently done in 
a vertical drill, where the very gentle pressure with 
which the drill should bear on the glass is fully under 
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control by the hand. The drill itself is a conical square 
piece of hardened steel with its ruggedly broken end as 
well as the sharp ground-down edges acting as the cutting 
points. The ground-down end of a small triangular file 
has the requisite hardness, and out of this the drill may 
easily be improvised. A freshly prepared solution of 
camphor in turpentine acts as a good lubricant, giving 
the drill a grip on the glass. 

The hollow stopper is made largely (in the larger sizes) 
to lighten the stop-cock, and it is blown at the table with 
comparative ease, though it is difficult for the student of 
glass-blowing to guess the process by which the inner 
communication tube is sealedin. The initial procedure is 
exactly identical with that already indicated in Fig. 34, 
with this difference, that instead of glass rods, glass tubes 
are used, and they are worked to the same shapes. For 
joining the cross-piece to the barrel a hole is blown out 


at O, as well as at d, and the heated ends having been 
put together the joint is worked uniform by rotation in 
a pointed flame as before. The short inner communi- 
cating tube is introduced at this stage by either of the 
two following processes : 

The first and simplest way is to soften and enlarge the 
barrel of the plug and then form two small holes as shown 
in Fig. 35 (1) diametrically opposite each other. The 
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right spindle is now cut off temporarily, giving a fairly 
wide opening O. A short length of thick-walled tubing 
cut out of a waste spindle is now introduced through O 
by a pair of pincers as shown, and one end fused on over 
one of the holes. The cross-tube is gently pushed in 
vertical and the opposite side of the plug softened and 
collapsed on to the other end, care being taken that the 
hole comes into sealing contact all round the rim of the 
inner tube. Keeping this region hot by using a large 
I 


flame, the operator again fuses on the right spindle S, and, 
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blowing through it, softens, blows out, and pulls apart the 
whole of the plug, forming it into conical shape by 
spinning. The internal pressure of the blowing tends 
to close the holes, and hence they require to be periodically 
enlarged with a pin tool. The circular section for the 
stopper is best effected by softening and spinning against 
a flat tool applied horizontally until it has come down to 
the size of the template. The spindle S may now be 
drawn off and the end shaped down flat (2) by blowing 
through P. 

The second method is to blow out a hole on the side 
of the plug, and through this opening introduce the 
closed end of a piece of narrow-bore tubing to form 
the cross-piece inside. After the closed end has been 
thoroughly fused into contact, the projecting cross-tube 
is softened round at R (3), Fig. 35, and blown out thin 
against the plug so as to come into sealing contact all 
round the edges of this hole. It is worked thereafter 
as before, and usually it is finished off with the ends of 
the cross-tube closed, so that they have to be drilled out 
after or during the grinding. 

The grinding of the stopper to fit the socket offers no 
special difficulty if care has been taken in the beginning 
to give them a true conical shape and approximate 
equality by the use of templates as suggested before. 
The stopper may be ground inside the socket itself 
straightaway, especially if the stopper is solid, the hole 
across being drilled after a good fit has been obtained. 
But with a hollow stopper the definite position of the 
cross-tube sets a limit to the grinding, which is reached 
when the cross-tube comes opposite the two side tubes, 
and further grinding will have to be stopped whether 
a good fit has been obtained or not. Further, if the 
inequalities of section between the two are great, or if 


there are prominent departures from a circular section 
or conical shape, a proper fit cannot be obtained by a 
grinding together of the two, since the tendency is to 
deform the shape of both the stopper and the socket. 
In such cases the commercial method will have to be 
resorted to as being the best. 
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Here the procedure is to grind the two parts separately 
in corresponding metal cones until equality in size is 
established between the two. Then the stopper is given 
a final grinding in its socket by the use of very fine 
abrasive to give it a smoothing finish and perfect fit. 
Since the taper of stop-cocks made in one works is 
very nearly the same irrespective of the size, a single 
conical rod of iron chucked in a crude lathe (Fig. 36) 
serves to grind out all the sockets to the same taper or 
angle, the size varying according to the distance to which 
they enter along the conical rod. A few strips of sheet 
iron, y's inch to 3'y inch thick, and about 2 inches wide, 
are bent to fit this grinding cone at various distances 
from the end, and they form the corresponding tools 


to grind out the stoppers to the size and taper to fit the 
sockets. A little gap G of a millimetre left between the 
upturned ends e of the iron strip gives the stopper- 
grinding tool a small range of variation from one size 
to the next by the mere squeezing together of the two 
ends as the tool is pressed round the stopper, which 
runs in a lathe, its cross-arm being held between a pair 
of rubber cheeks on the chuck. By this method the 
grinding together of a stopper and socket to give perfect 
fit is only a matter of a few minutes if fine carborundum 
is used as the abrasive. 

There is another very useful little device practised 
by some experts for giving a temporary support to a 


small piece that has to T 
be worked or spun out aS | 


in the flame. We have 

already seen how the 

barrel of the socket 

for the stop-cock was 

supported by a bent Fic. 37. 

spindle that permitted 

of rotary motion for spinning the second end. Sup- 
pose a glass spool of small dimensions is the object 
desired. Evidently a mark will be left if a bent 
spindle is used to support it by the middle, so this is 
out of the question for the present purpose. In such 
a case, the end of a small supporting tube T is first 
thickened and then spun out as shown in Fig. 37, 
and kept hot over an auxiliary flame. After one end 
of the spool has been spun out at the end of a normal 
spindle, the end of the supporting tube is lightly stuck 
on to it at a dull red heat, and then the spindle on the 
right side drawn off, the end enlarged and spun out to 
form the second flange for the spool. At the close of 
the operation a gentle neck on the spool severs it off 


from the supporting tube, a slight warming of the joint 
momentarily in the flame being useful sometimes to 
make the spool come off the holder. 

At the close of this section we may describe a very 
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useful type of lathe ieiapeinent largely used in glass 
works for producing spun glassware in quantities. De- 
scribed simply, it consists in a pair of wheel bearings 
A and A’ on a pair of parallel axes suitably pivoted at 
their ends and kept in slow rotation by power through 
pulley P. The wheels permit of being adjusted along 
the axes and clamped in any position. A steadying 
wheel W on a springy swing arm S can be made to bear 
down on the rotating stem S’, which carries at its end 
in a suitable clamp the glassware, such as a beaker that 
requires its mouth to be enlarged by spinning. In the 
spinning of small work like conical ground joints or 
sockets for stop-cocks, the glass itself forms the stem S’, 
and the work is directly spun out at its end. 
96 
CHAPTER VII 


COMMERCIAL METHODS FOR LABORATORY 
GLASSWARE 


Tris often of great interest to know the processes adopted 
for the manufacture of laboratory glassware on a com- 
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mercial scale, and, moreover, such knowledge enables 
students in the laboratory to devise ways and means 
of overcoming special difficulties experienced by them 
in their glass work. It would be difficult, even if the 
information were available, to enter into the details of 
commercial practices which differ widely from place to 
place. All that we can hope to do is to indicate on broad 
lines the ways in which certain pieces of laboratory glass- 
ware are made. de 

Since many of these are bulky articles, requiring too 
much glass and of too unwieldly a size to be comfortably 
handled in a blowpipe flame, they are made directly at 
the glass works, where the necessary facilities exist. In 
general the arrangements for this kind of work are as 
follows : : 

A high degree of purity in the glass is essential, and 
hence the ingredients of the necessary purity are gradually 
introduced in small quantities into a covered fireclay 
crucible or melting-pot kept at a high temperature in the 
furnace. If this temperature is sufficiently high, the 
ingredients readily melt and mix thoroughly during the 
frothing that occurs on fusion. When this high tempera- 
ture and consequent fluidity of the glass has been main- 


tained for some time, the pices ot “ fining ” takes place, 
and the glass becomes comparatively free from bubbles 
of any large size. In this stage the glass is too mobile 
and hot to be gathered at the end of the iron tubes for 
work. It is then allowed to cool down to the working 
consistency at which quantities of it may readily be 
gathered at the end of the tubes. These are clean 
iron tubes about 4 feet in length and about half an 
inch in diameter, and have a slight trumpet-shaped 
enlargement at the end to give a better support for 
the glass, though at high temperatures the glass itself 
sticks quite fast on to the clean iron of the tube, so 
that large masses of glass can be gathered at the end 
of the pipe and handled without fear of its dropping 
off during the operations of blowing, spinning, and 
shaping of the glass. 

It may be of interest to mention here a few of the natural 
forces on which the glass-blower depends to alter the 
shape of the blob of glass he has gathered out of the pot. 
It may be too hot and soft, and then he can cool it a little 
in water before starting work on it. It may not be sym- 
metrical in shape, and he can make it so by rolling it 
gently over a flat sheet of iron. He can distend it to form 
a spherical bulb by blowing into the tube, and he can 
elongate this bulb into a cylinder by merely swinging 
the tube like a pendulum, when the combined actions of 
gravity and centrifugal force produce the desired effect. 
By merely rotating the tube rapidly about its axis he 
can bulge out the sides of the bulb by means of the centri- 
fugal force acting on the plastic glass. He can reheat and 
soften the mass of glass periodically at the mouth of the 
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pot, where a fierce heat exists. For spinning operations 
on the glass he sits on a sort of arm-chair provided 
with a pair of knife edges or rails over the arm-rests. 
On these he can roll the blowing tube with the left 


hand and give the glass the rapid rotation it requires 
while the shaping or spinning tool is held against it 
by the right hand. 

After this brief survey of the mode of work of the glass- 
blower at the factory, we may proceed to discuss in brief 
the procedure adopted for some particular specimens of 
laboratory glassware. 

The primary article is the glass tube out of which so 
many other things are made in the laboratory as well as 
in the finishing shop of the glass works. To make a full 
length of glass tube at one stretch, a large quantity of 
glass has first to be gathered at the end of the blowing- 
tube. This can be done only in three or four successive 
stages, since the glass in the pot is too fluid to adhere to 
the tube in large masses at a time. After gathering an 
initial blob of as large a size as possible, it is blown out a 
little, made pear-shaped, and allowed to cool, and gain in 
rigidity. It is then reintroduced into the pot and a 
fresh layer gathered all round this initial blob. When the 
requisite mass of glass has been collected by a repetition 
of this process, it is blown out into an elongated bulb 
whose size and thickness of walls are governed by the 
size of tube required to be formed out of it. It is a matter 
of considerable experience to be able to reproduce tubes 
of about the same size every time. At this stage an 
assistant who has collected a blob of glass at the end of 
his pipe sticks it on to the bottom of this bulb, and 
facing each other the two workers begin to walk back- 
wards with the mass of glass stretched horizontally 
between their blowing-tubes. The rate at which the 
men recede from each other is again a matter of con- 
siderable experience, governing the ultimate size of the 
finished tube, both as regards its bore and thickness of 
walls. In general, for large tubes the men move back 
only slowly, just taking the sag of the glass between them, 
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while for narrow quill tubes they move away from each 
other at a good walking pace. 

During this operation of drawing the tube horizontally 
it cools on the under side, owing to the current of cold 
air rising past it. To make the effects of this cooling 
uniform all round the tube, the glass is periodically rotated 
through the same angle simultaneously at both ends at 
a prearranged call signal. Boys with fans are also fre- 
quently employed to cool down quickly any portion of 
the glass that tends to get drawn out thinner or smaller 
than the rest of the tube. The tube as drawn out is 
laid on a wooden rack like a ladder, and the masses of 
glass at the ends having been cut off, the central region of 
uniform tubing is cut up into 6 or 8-foot lengths by the 
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application of a pair of cold tongs, and the resulting 
bundle is taken straightway to be annealed. 

In modern works it is usual to find glass tubes of all 
sizes drawn by semi-automatic and automatic processes. 
In the former the glass is gathered and shaped to the 
initial bulb as usual, and then drawn by machinery in a 
vertical tower while held between a fixed and a moving 
platform. In the latter, a cone of fireclay rotating 
at high speed draws a continuous ribbon of glass out 
of a tank furnace, and as the glass moves towards the 
point of the cone, a central jet of air blows it out to form 
a bulb or cylinder, which is drawn off between rollers at 
a steady rate. 

The formation of a triangular section with white 
inlaid backing, as shown in Fig. 39 (1), for certain classes 
of tubing used largely in thermometry, is of some interest. 
The white backing is readily laid on between the succes- 
sive gatherings of glass, and in the case of a clinical 
thermometer tube the gathering finally approximates 
to a blob about 4 inches in diameter, with a central 
hollow nearly an inch in diameter. Blowing in to form 
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this hollow in such a thick mass is done with the help 
of a rubber bulb stuck on to the end of the blowing-pipe, 
and squeezed by an assistant. By swinging, the mass 
is then elongated to form a cylinder about 3 inches in 
diameter, and after the outer layers of glass have been re- 
softened, it is pressed against an iron flat and the required 
shape of section given to the glass. The walls being 
thick and the glass a little cool and rigid, the procedure 
does not materially affect the section of the cylindrical 
central hollow. It is then drawn out as usual by hand, 
great care being taken to see that no twist is introduced 
in the glass. 

Knowledge of these operations is useful as a guide 
for work in the laboratory, where short lengths of tubes 
for special purposes may be easily made out of any other 
size of tubing available. In fact, very often a short 
length of tube wider or narrower than the tube worked 
on may easily be formed out of the tube itself, and thus 
an unsightly joint saved. 

The next article of interest is the test-tube of all sizes. 
In one works the lengths for the wider test-tubes are 
first cut out of tubing, a diamond being used to give a 
circular initial scratch inside. One edge of these tubes 
is then expanded out to form the mouth, and then the 
other end sealed and rounded. A special blowpipe, 
giving a very hot, pointed flame, is used for rapid work, 
and differs from the ordinary blowpipe in that the gas 
and air supply tubes are heated by a row of fine jets of 
burning gas. 

Flasks, beakers, funnels, and bottles of all sizes are 
all blown into moulds, of special design, whose halves 
fit together so perfectly as to leave no trace of a wing 
or line of joint in the finished article. The interior of 
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the moulds (nowadays made of metal) are faced with 


suitable greasy dressings that do not stick to hot glass, 
101 


and they minimise to a great extent the inevitable marks 
left by the mould. The requisite quantity of glass 
gathered at the end of the blow-tube is first blown out a 
little, and then rolled on the edge of an iron flat, so as 
to distribute the mass of glass in such a way that when 
it is expanded by blowing into the mould the resulting 
thickness of wall is as uniform as possible throughout. 
For a flask an extra mass of glass has to be provided 
at the end, and then by a swing as the neck gets elon- 
gated (2) it is introduced into the mould (whose halves 
are closed around it by pressing a pedal) and blown, the 
work being rotated inside the mould until it is rigid. 
The blob of glass outside the mould is now blown out 
thin, and suspended by it the flask is taken out of the 
mould (3). At this stage an assistant applies the forked 
end of a wooden stick across the neck of the flask and by 
a twist breaks it off the iron blow-tube, and takes it 
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straight to the annealing oven. The beakers and funnels 
present the appearances shown in Fig. 39 (4), (5) as 
they come out of the mould, and because of their dome 
covering they present but little resemblance to the 
finished article. These idle domes are cut off in the 
finishing shop, the method being to mount them on a 
rotating table and lead a crack, started by a diamond 
scratch, right round by a fine pointed flame as described 
on p. 15. The beaker pieces are then chucked on to 
the horizontal spinning lathe (p. 95), and their lips, 
heated by a row of about nine radial blowpipes, are opened 
out, and the spout also formed immediately by pressing 
down a softened region of the lip, the lip on either side 
of it being supported by two stationary rods. They are 
immediately sent to the reannealing oven to ease the 
strains resulting from these final finishing operations. 

A large measuring-jar is another interesting laboratory 
article. Its cylindrical body is first blown in a mould 
103 
of the proper shape. It is then transferred to the shaper 
for chair work or spinning, by which the foot is attached 
and worked to shape. The glass for the foot is held in 
readiness by an assistant who sticks it on to the end 
of the cylinder as soon as it has cooled down enough to 
rotate rigidly at the end of the pipe. The excess of 
glass is pinched off, and the blob of soft glass left on the 
end of the cylinder is flattened and worked to shape with 
the aid of a few simple spinning tools. Before breaking 
off the cylinder from the pipe, an assistant sticks a small 
blob of glass (at the end of a blowing-pipe) to the bottom 
of the jar, and immediately by a cold iron the measuring 
cylinder is cracked off the holder and carried on the end 
of this “ pontil ” to the annealing oven, where a gentle 

knock suffices to sever it from the pontil. 

We have often made reference to the necessity for 
annealing blown glassware before it is allowed to cool 
down to the atmospheric temperature. We may con- 
sider it in some detail at this stage, since its importance in 
the commercial factory is far more than in the laboratory, 
because of the larger sizes of glass, with thick walls, 
dealt with in these places. We may understand it better 
if we consider the necessity for the annealing, how it is 
done, and how its efficiency may readily be tested. 

The necessity for annealing arises principally out of the 
peculiar thermal and physical properties of glass. It is a 
poor conductor of heat, and hence equalisation of tempera- 
ture through a thickness of glass can take place only very 
slowly. It has an appreciable coefficient of expansion 
which is not of negligible magnitude. It cannot bear 
great strains of tension or compression without frac- 
turing readily. Now, in the finishing off, say, of a 
cylindrical piece of glassware with thick walls, either at 
the laboratory or at the factory, the external surface 
begins to cool at once by radiation and by conduction 
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through the surrounding air and tends to contract, while 
the inner surface as well as the mass of glass in the 
interior is shielded from such action. No harm is done 
so long as the mass of glass is plastic enough to yield to 
the forces brought about by the shrinkage of the outer 
envelope. But, as the glass cools down and becomes too 
hard to yield, a critical stage sets in and strains begin to 
develop. In the case considered they are readily seen 
to be of the nature of a tension on the inner surface and 
compression on the outer. The strains are thus set up 
mostly by the contraction of the inner layers during 
its cooling from the critical stage to that of the atmo- 
spheric temperature, and are thus proportional to this 
range of temperature. The more rapid the cooling and 
the thicker the glass, the bigger this range and hence the 
larger the strain. But if we keep the glass at or near the 
critical temperature for a time and allow the interior 
masses to cool down to this temperature, the whole mass 
is quite solid before the final cooling begins ; and if this 
latter cooling also is conducted slowly, the resulting strains 
are of negligible magnitude. This process of maintaining 
the article at the critical temperature and then allowing 
it to cool slowly is called annealing. 

An annealing oven in a glass works is a large brickwork 
chamber kept at a temperature a few degrees below 
the critical temperature at which glass begins to soften 
and deform under its own weight. All articles as soon 
as they are blown and before they have cooled down 
far below the critical temperature are placed in this oven, 
and the strains that were developing are eased away 
gradually during the initial rise of temperature. The 
oven when full of articles is closed up and allowed 
to cool by itself very gradually, a process which may 
occupy a week or more in the case of massive articles. 

Such annealed articles often require further working 

‘05 
before they are made into the final form of laboratory 
apparatus. Thus the rough ends of flasks, measuring- 
jars, etc., and the domes of open articles such as funnels, 
beakers, etc., have all to be cut away along the dotted lines 
indicated in Fig. 39, and the ends smoothed out or 
slightly expanded by spinning. Such operations intro- 
duce strains of a minor order which are removed by 
rapidly passing the article through a reannealing oven. 
This is generally a long tunnel over 50 feet in length, in 
which iron trays carrying the articles can move along a 
pair of rails. About a quarter of the way down the tunnel 
a set of gas heaters is arranged to maintain this part of 
the tunnel at the annealing temperature. As each tray 
of glassware is pushed in, those in front of it are first 
gradually pushed into the hot zone and then gradually 
cooled as they move towards the other end, the time of 
passage of an article through the tunnel occupying 
generally two or three hours. 
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We may emphasise at this stage another point of im- 
portance in annealing. To ensure a finished product 
having no residual strains it is not essential that the very 
slow rate of cooling should be maintained from the 
critical temperature right down to that of the atmosphere. 
When the whole of the glass has set hard after its passage 
through the critical temperature, thin-walled laboratory 
articles at any rate may be cooled down fairly rapidly, 
the consequent residual strains disappearing as soon as 
the article attains the final uniform temperature of the 
atmosphere. 

Table-blown glassware of the laboratory may also be 
given an annealing with advantage in a small annealing 
oven heated by a gas flame. A convenient brickwork 
chamber for the laboratory or small workshop is one about 
2 feet square in area and about 1 foot deep. It should 
be provided with a small chimney outlet with a sliding 


shutter, by which it may be oF aad down tight. The door 
of entry must also have a similar arrangement for closing 
the chamber when necessary. The articles to be an- 
nealed must necessarily be well finished, as otherwise they 
would fly to pieces during the heating up of the oven. 
They are assembled on an iron tray supported at a height 
of 6 inches from the floor. The heating gas-jets are 
most conveniently formed by a dozen millimetre holes in 
a }-inch iron pipe connected to the gas mains through 
a control cock outside, After the articles have been 
assembled in the oven, the chamber is heated up slowly, 
and then the gas cut off and the oven shut down to cool. 

The efficiency of these annealing operations in pro- 
ducing articles free from strain can easily be tested in 
polarised light, since such strains induce in glass double 
refraction of a type similar to that of crystalline media. 
When light polarised by its passage through a Nicol 
prism or otherwise is examined by another Nicol prism, 
a position can be found by rotating the latter at which the 
field of view is quite dark, and then the nicols are said to 
be crossed. If a double refracting medium like strained 
glass is now interposed between the two nicols, patches of 
light appear through the glass, and often these are sepa- 
rated from each other by broad dark crosses which may 
even be coloured in the case of seriously strained pieces of 
glass. Such glassware should never be used for any 
purpose, since it is likely to fly to pieces spontaneously at 
any time. 

A very convenient strain viewer for the laboratory 
can easily be improvised by using a closed box fitted 
with nicols at either end, and an opening om the side 
through which any piece of glassware can be introduced 
and viewed between the nicols after the analysing nicol 
has been adjusted to give the darkest field of view. 
A strong illumination through the polarising nicol is 
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essential for the detection of the faint traces of strain 
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noticeable in much glassware of daily use in the laboratory. 
For simplicity the polarising nicol may often be dispensed 
with, and the polarised illumination of the object obtained 
by reflecting the light of the sky on a sheet of black glass 
at a suitable inclination, as indicated in Fig. 39 (6). 
An ordinary piece of plate glass may also be used for 
polarising the light by reflection, but, since the light 
reflected by its bottom surface passes through its thickness 
of glass, it must be a piece free from strains within itself. 

An interesting type of commercial instrument largely 
used in glass works for testing the efficiency of annealing 
is the Hilger strain viewer. A closed wooden box 
shutting off all extraneous illumination of the object is 
used, and the initial polarisation of the diffused light from 
an incandescent lamp is effected by reflection at a black 
glass plate as usual. In front of the analysing nicol a 
compound lens is interposed, which has a half-wave 
plate of mica (B) cemented between the concave (A) 
and convex (C) elements of the lens. The object of this 
complication is to give the field of view a uniform magenta 
tint, as it is then easier to locate the strained regions by 
their change in tint. 

Apart from the bulky and large-sized articles made 
at the glass works directly from the furnace, there is a 
whole family of laboratory glassware made out of tubes. 
These are made in commercial quantities either at the 
finishing shop of the glass works, or in the glass-blowing 
department of the instrument makers. Considering the 
variety of designs into which these are made, and that 
the processes and procedures differ from place to place 
and from worker to worker, it is not possible to enter 
into their details here. The broad principles on which 
such table-blown glassware is made have already been 
discussed in detail with examples in the foregoing chapters, 

108 
and with their aid any one can easily set out the procedure 
suitable for any particular design of apparatus. 

Simple pieces like pipettes and burettes are easily 
made by processes of straight-line joints, though some 
care and judgment are required to get them of the right 
dimensions for the particular capacity. Often in the 
case of a pipette, after the delivery tube has been joined 
to the short length of wider tube to form the middle 
reservoir, it is filled with alcohol or methylated spirit 
drawn out of a standard pipette, so that some idea may 
be formed of where the wider tube should be drawn off 
for joining on the narrower tube on the other side. 
These liquids are used in preference to water, as they 
dry easily and so cause no delay in proceeding with the 
work. Great attention is paid to such matters in devising 
the scheme of procedure for the production of articles 
in quantities. Thus one cannot afford to wait idle 
for the joint to cool before pouring in the liquid. Hence 
the glass-blower uses the interval in making a number 
of other pipettes, and does the approximate gauging for 
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each later on as they cool down in turn. In the case of a 
burette, a stop-cock is joined on to the end of a suit- 
able size of tubing, and in all such articles involving 
line joints (Fig. 10) the joint, being carefully located 
exactly at the angle of the shoulder, remains practically 
invisible. 

We may emphasise at this stage the fact that in making 
all complicated glass apparatus the correct order of 
procedure previously settled upon facilitates the attain- 
ment of success without accidents and failures. This is 
a matter to which great attention must be paid before 
work is commenced on the piece, and the possibilities 
of failure well thought out and amply provided against, 
especially when parts that have to be made to dimensions 
are concerned. Any complicated or unwieldy apparatus 
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is usually made in parts, which are united together after 
being mounted on a temporary stand in their respective 
positions. This is essential to secure the correct align- 
ment of the parts which adds so greatly to the elegance 
of the finished apparatus. It is then transferred over to 
its regular mount. Even the best finished of such articles 
leave enough clues in it to enable one to devise a pro- 
cedure suitable for making up a similar article. 

But there are some small lamp-blown articles, such as 
hollow stoppers for flasks, where very little of such traces 
are to be seen, and often when one has to replace one 
of these broken articles it is useful to know the procedure 
adopted in making it. So we will take a hollow stopper 
as a typical example, the various stages in the making 
being indicated in Fig. 40. A short standard piece (1), 
drawn out of thick-walled tubing, has a thick-walled 
constriction formed in it at one end, as shown at x (2). 
The glass between it and the spindle is then collected 
to form an elongated bulb, which is immediately pressed 
down flat between a pair of metal pincers. The neck 
y beyond the constriction is softened and blown out 
to round it, and then pressed together to give the flattened 
shape indicated in (3). The tubular glass beyond this 
neck is then collected together and drawn out a little 
to form the conical body for the stopper (4). The excess 
length is then melted off and the end blown flat against 
a plate, as in the case of giving a flat end to a tube (s). 
When the piece has cooled, or after its return from the 
annealing chamber, the spindle by which it was handled 
may be melted off, and before the pip cools down, if the 
flattened bulb is partly warmed, the expansion of the air 
inside blows out the pip into a nice rounded shape as 
indicated (6). 

We have already touched upon the laboratory processes 
for conical ground joints, stop-cocks, and other articles 
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produced by spinning or shaping. Since considerable 
personal skill is required for this work it is costly in 
practice, and we may describe here the somewhat simpler 
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commercial process, in which much less skill is required. 
The spinning lathe of Fig. 38 is used extensively for the 
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purpose, and the spinning out of conical ends for ground 
joints or other similar articles calls for no special comment. 
For the sockets of stop-cocks, the conical barrel with the 
thickened end is first formed at the end of a tube and 
spun to shape in the lathe, and the piece is then sent to 
be annealed. On its return from the oven the conical 
portion is cut away from the tube, and the piece being 
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held at the thickened end with a special form of spring 
holder sketched in Fig. 40 (9),! the other end is also spun 
out with the thickened edge, and the piece sent off again 
to be annealed. At this stage it presents the barrel 
appearance B indicated in Fig 40 (9). On its return 
from the annealing oven to the blowing table, the piece 
is handled as before by the spring holder, and the side 
tubes put on as described before without any difficulty. 
The piece is then sent away again to be annealed. This 
simpler process of successive stages is rendered possible 
by the thorough annealing that takes place between 
the successive stages. The stopper, nowadays always 
solid, offers no difficulty, since it is readily pressed in 
moulds directly at the furnace with or without the cross 
handle. The hollow cross handle when required is 
fitted on at the blowing table, as described before. 

1 In the actual holder there are three or more jaws, though only 
two are indicated in the figure. 

The thermometer is an important piece of laboratory 
glassware produced in commercial quantities, and the 
commercial and laboratory processes do not differ very 
much in practice. The process of blowing the bulb at 
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the end of the fine capillary tube offers certain difficulties, 
and we have already discussed on p. 28 a simple way 
of forming an enlargement at the end of such a tube. 
In commercial practice a different procedure is used to 
exert an adjustable air pressure inside the tube while it is 
being heated. A bulb A is blown at the middle of a short 
piece of quill tube, and if one end of this tube is softened 
it can be stuck on to the warmed end of the capillary as 
shown in Fig. 40 (7), and a good temporary joint is the 
result. In this operation, since the end of the capillary 
has not been softened, the bore does not get choked at all. 
The outer end of the spindle S as well as the other end of 
the capillary are now sealed off, and air pressure can be 
112 

exerted and maintained in the capillary by warming the 
air in the bulb, and any portion of the capillary may now 
be softened without fear of the passage being closed. If 
a region near the end is carefully softened it gets blown 
out into a bulb which may immediately be drawn out 
to form a cylindrical thin-walled tube. The cylindrical 
bulb for the thermometer may be formed of this by 
melting off the excess length and carefully blowing round 
the pip of glass left at this end. When comparatively 
large bulbs are required, the usual process is to cut off the 
cylindrical tube at its neck and join on to this enlarged 
end of the capillary a fresh tube of suitable thermometer 
glass. This is then blown out into a thin-walled bulb 
and drawn down to form the cylindrical bulb with specially 
thin walls. In the case of internally sealed thermo- 
meters, the fine thermometer stem is first prepared by 
this process to have an enlargement at one end, which 
is then internally sealed in the constriction drawn in a 
tube which forms the casing on the one side and bulb 
on the other, as indicated in Fig. 40 (8). For the pro- 
duction of spherical bulbs at the end of comparatively 
wide bore thermometer tubing, regular mouth-blowing 
is sometimes resorted to. It is somewhat hard work 
to exert the requisite air-pressure by the lungs, and 
special care has to be taken to keep the mouth dry and 
the tongue in a peculiar position so that the amount of 
moisture forced into the tube is a minimum. Templates 
of wood with holes in it are frequently used to gauge the 
size of the bulbs. 

Another very interesting commercial process is machine 
glass-blowing, by which bottles and other laboratory 
articles are made nowadays in very large quantities. 
The bulbs for incandescent electric lights are also made 
by this process, and a single machine is capable of pro- 
ducing as many as 20,000 bulbs per day without human 

It 


assistance at any stage of the work. In the actual manu- 
facture of these bulbs into lamps, processes ot automatic 
machine-blowing are again used, though assisted at certain 
stages by the operators in charge of the machine. These 
are some of the modern processes by which scientific 
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glassware is being manufactured in quantities, and though 
they are all very interesting the mechanical appliances 
involved are rather complicated, and space would not 


permit us to enter into their details here. 
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Annealing, efficiency of, 106. 
— necessity for, 103. 

— ovens for, 104. 
Apparatus, electrolytic, 70. 


Beakers, 100, 102. 
Bellows, foot, 2. 
Bending of tubes, 17. 
Blowpipe, 2, 3. 

Bottles, blowing of, 100. 
— cutting of, 15. 
Bulbs, blowing of, 43. 
— joints on to, 42, 52. 
Burettes, 108. 


Capillary tubes, 28. 
Condenser, 53. 

Cone, carbon, 5. 
Cross-joints, 39. 
Cutting of bottles, 15. 
— of tubes, 14. 


Dewar vacuum vessels, 57. 
Discharge tube, Plucker, 27. 
Distortion in bulbs, 47. 


Electrodes, 63. 
Electrolysis apparatus, 70. 


Flame, types of, 7. 
Flasks, 100. 

Flattening end of tube, 21. 
Funnels, 75, 100. 


Glass, cleaning of, 9. 
— drawing of tubes of, 98. 
Glass, enamel, 64. 

— kinds of, 9. 

— spinning of, 70. 

— works, arrangements in, 96 
Grinding of conical joints, 80. 
— of stoppers, 92. 


Internal joint, 3. 
Joints, 23. 

— grinding of conical, 80. 
— in situ, 35. 

—to thin glass, 42. 
Knife, glass-blower’s, 5. 
Machine blowing, 112. 
Measuring-jar, 75, 102. 
Moulds for blowing, 100. 
Ovens, annealing, 104. 


Pipettes, 26, 108. 


Rounding end of tube, 2r. 


Spindles, drawing of, 12. 
Spinning of glass, 71. 

——— lathe for, 79, 95. 
Spirals, 18. 

Stop-cocks, 82. 

— commercial process for, 110. 
Stoppers for stop-cocks, 87 

— for flasks, 109. 

Strain viewer, 106. 

—— Hilger, 107. 


‘Table for glass-blowing, 2. 
‘Test-tubes, making of, 100. 

— on foot, 74. 

Thermometer, blowing, 28, 111. 
— clinical, 99. 

‘Thermos flasks, 59. 

‘Thistle funnel, 75. 

Tools, 2, 5. 

T-pieces, 29. 


Vacuum bowl, 61. 
— flasks, 56. 


X-ray bulbs, 51, 69. 
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